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ARYL OR HETEROARYL FUSED IMIDAZOLE COMPOUNDS 
AS ANTI-INFLAMMATORY AND ANALGESIC AGENTS 
Technical Field 

This invention relates to aryl or heteroaryl fused imidazole compounds, or their 
5 pharmaceutically acceptable salts, pharmaceutical compositions containing them, and their 
medical uses. The compounds of this invention have activity as prostaglandin E2 receptor 
antagonists, and these are useful in the treatment or alleviation of pain and inflammation and 
other inflammation-associated disorders, such as arthritis, treating or preventing disorders or 
medical conditions selected from pain, inflammatory diseases and the like. 
10 Background Art 

Prostaglandins are mediators of pain, fever and other symptoms associated with 
inflammation. Especially prostaglandin E2 (PGE2) is the predominant eicosanoid detected in 
inflammation conditions. In addition, it is also involved in various physiological and/or 
pathological conditions and such as hyperalgesia, uterine contraction, digestive peristalsis, 
15 awakeness, suppression of gastric acidsecretion, blood pressure, platelet function, bone 
metabolism, angiogenesis or the like. 

Four PGE2 receptor subtypes (EP-|, EP2, EP3 and EP4) displaying different 
pharmacological properties have been cloned. EP4 subtype, a Gs-coupled receptor 
stimulates cAMP production, and is distributed in a wide variety of tissue suggesting major 
20 role in PGE2-mediated biological events. 

W099/47497 discloses carboxylic acids and acylsulfonamides compounds as 
prostaglandin-receptor antagonists. 



or the pharmaceutically acceptable salts thereof, wherein 
yl , y2, y3 and Y^ are independently selected from N, CH or C(L) ; 
30 r1 is H, C-1.8 alkyi, C2-8 alkenyl, C2-8 alkynyl, C3.7 cycloalkyi, C^.q alkoxy, halo-substituted 
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The present invention provides a compound of the following formula: 




■B 




(I) 



EXPRESS MAIL NO. ^^^S^i^'io^iSi^^s 



C-1.8 alkoxy, C^.q alkyl-S(0)m-, qI-, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, 
amino, mono- or di-(Ci.8 alkyl)amino, C^.4alkyl-C(=0)-N(R3)- or Ci.4alkyl-S(0)m-N(R3)-, 
wherein said C^.g alkyi, C2.8 alkenyl and C2.8 alkynyl are optionally substituted with halo, 
0^.3 alkyI, hydroxy, 0x0, C1.4 alkoxy-, C-1.4 alkyl-S(0)m-, C3.7 cycloalkyi-, cyano, indanyl, 
1 ,2,3,4-tetrahydronaphtyl, 1,2-dihydronaphtyl, pyrrolidinyl, piperidyl, oxopyrrolidinyl, 
oxopiperidyl, q1-, q1-C(=0)-, q1-0-, Q'>-S(0)m-, Q^-Ci.4alkyl-0-, Ql-Ci.4alkyl-S(0)m-, 
Ql-Ci.4alkyi-C(0)-N(R3)-, Ql-Ci.4alkyl-N(R3)- or Ci.4alky]-C(0)-N(R3)-; 

Q'' is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 4 
heteroatoms selected from O, N and S, and is optionally substituted with halo, C-1.4 alkyI, 
halo-substituted 0^.4 alkyI, hydroxy, alkoxy, haio-substituted C1.4 alkoxy, C1.4 alkylthio, 
nitro, amino, mono- or di-(C-|.4alkyl)amino, cyano, HO-C1.4 ^'M. 0^.4 alkoxy-C-i.4alkyl, C-|. 
4 alkylsulfonyl, aminosulfonyl, Ci.4alkylC(=0)-, HO(0=)C-, C-i.4alkyi-0(0=)C-, 
r3n{r4)C(=0)-, C-1.4 alkylsulfonylamino, C3.7 cycloalkyi, r3c(=0)N(r4)- or NH2{HN=)C-; 
A is a 5-6 membered monocyclic aromatic ring optionally containing up to 3 heteroatoms 
selected from O, N and S, wherein said 5-6 membered monocyclic aromatic ring is optionally 
substituted with up to 3 substituents selected from halo, C-1.4 alkyI, halo-substituted C.,.4 
alkyI, hydroxy, C1.4 alkoxy, halo-substituted C-1.4 alkoxy, Ci.4alkylthio, nitro, amino, mono- 
or di-(Ci.4 alkyOamino, cyano, HO-C1.4 a"<yl. C1.4 alkoxy-C-i.4alkyl, C1.4 alkylsulfonyl, 
aminosulfonyl, acetyl, r3n{r4)C(=0)-, H0(0=)C-, C-,.4alkyl-0(0=)C-, C1.4 
alkylsulfonylamino, C3.7 cycloalkyi, r3c(=0)N(r4)- and NH2(HN=)C-; 
B is halo-substituted C^.g alkylene, C3.7 cycloalkylene, C2.6 alkenylene, C2.6 alkynylene, - 
O-C-1.5 alkylene, C-|.2 alkylene-0-Ci.2 alkylene or C^.q alkyiene optionally substituted with 
an 0x0 group or C-1.3 alkyI; 

W is NH, N-C-1.4 alkyI, O, S, N-OR^ or a covalent bond ; 
r2 is H, C-1.4 alkyI, OH or C-1.4 alkoxy; 

Z is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
heteroatoms selected from O, N and S, wherein said 5-12 membered monocyclic or bicyclic 
aromatic ring is optionally substituted with halo, C-1.4 alkyl> halo-substituted C.,.4 alkyl, C-,.4 
alkenyl, C.1.4 alkynyl, hydroxy, C-1.4 alkoxy, halo-substituted C-1.4 alkoxy, C-1.4 alkylthio, nitro, 
amino, mono- or di-(Ci.4 alkyl)amino, cyano, HO-C-1.4 alkyl, C1.4 alkoxy-C-i.4alkyl, C1.4 
alkylsulfonyl, aminosulfonyl, C-|.4alkylC(=0)-, r3c(=0)N(r4)-, H0(0=)C-, C-,.4aikyl-0(Q=)C- 



, Ci.4 alkylsulfonylamino, C3.7 cycloalkyi, NH2(HN=)C-, Q2-S(0)m-, q2-0-, q2-N(r3)- or 
Q2-; 

L is halo, C-1.4 alkyi, halo-substituted C1.4 aikyi, hydroxy, 0^.4 alkoxy, halo-substituted C-1.4 
alkoxy, C-1.4 afkylthio, nitro, amino, mono- or di-(C-|.4 alkyl)amino, cyano, HO-C-1.4 aikyI, C-\. 
4 alkoxy-Ci.4alkyl, C-1.4 alkylsulfonyl, aminosulfonyl, C-|.4alkylC(=0)-, HO(0=)C-, C-|.4alkyl- 
0(0=)C-, C-1.4 alkylsulfonylamino, C3.7 cycloalkyi, r3c(=0)N(r4)-, NH2(HN=)C-, 
r3n(r4)C(=0)-, R3N(R4)S(0)m-, q2., q2.c(=0)-, q2-0-, Q2-C-,.4alkyl-0-, or two adjacent 
L groups are optionally joined together to form an alkylene chain having 3 or 4 members in 
which one or two (non-adjacent) carbon atoms are optionally replaced by oxygen atoms; 
m is 0, 1 or 2; 

r3 and r4 are independently selected from H and C-i.4 alkyI ; 
r5 is H, C-1.4 alkyI, C1.4 alkyl-(0=}C- or C-1.4 alkyl-0-(0=)C- ; and 

q2 is a 5-12 membered monocyclic or bicyciic aromatic ring, or a 5-12 membered tricyclic 
ring optionally containing up to 3 heteroatoms selected from O, N and S, wherein said 5-12 
membered monocyclic or bicyciic aromatic ring is optionally substituted with halo, C1.4 alkyI, 
halo-substituted 0^.4 alkyI, alkenyl, C1.4 alkynyl, hydroxy, C-1.4 alkoxy, halo-substituted 
CI -1 .4 alkoxy, C1.4 aikylthio, nitro, amino, mono- or di-(Ci.4 alkyl)amino, cyano, HO-C1.4 
alkyI, C1.4 aikoxy-Ci.4alkyl, C-1.4 alkylsulfonyl, aminosulfonyl, C-].4a!kyl-{0=)C-, 
R3{R4)C(=0)N-, H0(0=)C-, C-1.4 alkyl-0(0=)C-, alkylsulfonylamino, C3.7 cycloalkyi, 

C-1.4 alkyl-C(=0)NH- or NH2(HN=)C-. 

The aryl or heteroaryl fused imidazole compounds of this invention have an 
antagonistic action towards prostaglandin and are thus useful in therapeutics, particularly for 
the treatment of a disorder or condition selected from the group consisting of pain, fever or 
inflammation associated with rheumatic fever, influenza or other viral infections, common 
cold, low back and neck pain, skeletal pain, post-partum pain, dysmenorrhea, headache, 
migraine, toothache, sprains and strains, myositis, neuralgia, fibromyalgia, synovitis, arthritis, 
including rheumatoid arthritis, degenerative joint diseases (osteoarthritis), gout and ankylosing 
sspondylitis, bursitits, burns including radiation and corrosive chemical injuries, sunburns, pain 
following surgical and dental procedures or bone fracture, immune and autoimmune diseases 
such as systemic lupus erythematosus; AIDS(acquired immuno deficiency syndrome), 
gastrointestinal cancers such as colon cancer ; cellular neoplastic transformations or metastic 
tumor growth; Diabetic retinopathy, tumor angiogenesis; prostanoid-induced smooth muscle 
contraction associated with dysmenorrhea, premature labor, allergic rhinitis, atopic dermatitis, 
asthma or eosinophil related disorders, Hyperimmunoglobulinaemia, Castleman's disease. 



myeloma; Alzheimer's disease, sleep disorders, endocrine disturbance; glaucoma; bone loss; 
osteoporosis; promotion of bone formation; Paget's disease: cyto protection in peptic ulcers, 
gastritis, regional enteritis, ulcerative colitis, diverticulitis or other gastrointestinal lesions; Gl 
bleeding and patients undergoing chemotherapy; coagulation disorders selected from 
hypoprothrombinemia, haemophilia and other bleeding problems; kidney disease; 
thrombosis; occlusive vascular disease; presurgery; and anti-coagulation, or the like in 
mammalian, especially humans. 

The present invention provides a pharmaceutical composition for the treatment of a 
disorder or condition mediated by prostaglandin, in a mammalian including a human, which 
comprises administering to said subject a therapeutically effective amount of a compound of 
formula (I). 

Further, the present invention also provides a pharmaceutical composition for the 
treatment of a disorder or condition selected from the group consisting of pain, fever or 
inflammation associated with rheumatic fever, influenza or other viral infections, common 
cold, low back and neck pain, skeletal pain, post-partum pain, dysmenorrhea, headache, 
migraine, toothache, sprains and strains, myositis, neuralgia, fibromyalgia, synovitis, arthritis, 
including rheumatoid arthritis, degenerative joint diseases (osteoarthritis), gout and ankylosing 
sspondylitis, bursitits, burns including radiation and corrosive chemical injuries, sunburns, pain 
following surgical and dental procedures, bone fracture, immune and autoimmune diseases 
such as systemic lupus erythematosus; AIDS(acquired immune deficiency syndrome), 
gastrointestinal cancers such as colon cancer ; cellular neoplastic transformations or metastic 
tumor growth; 

Diabetic retinopathy, tumor angiogenesis; prostanoid-induced smooth muscle contraction 
associated with dysmenorrhea, premature labor, allergic rhinitis, atopic dermatitis, asthma or 
eosinophil related disorders, Hyperimmunoglobulinaemia, Castleman's disease, myeloma; 
Alzheimer's disease, sleep disorders, endocrine disturbance; glaucoma; bone loss; 
osteoporosis; promotion of bone formation; 

Paget's disease: cytoprotection in peptic ulcers, gastritis, regional enteritis, ulcerative colitis, 
diverticulitis or other gastrointestinal lesions; Gl bleeding and patients undergoing 
chemotherapy; coagulation disorders selected from hypoprothrombinemia, haemophilia and 
other bleeding problems; kidney disease; 

thrombosis; occlusive vascular disease; presurgery; and anti-coagulation, or the like, which 
comprises a therapeutically effective amount of the aryl or heteroaryl fused imidazole 
compound of formula (I) or its pharmaceutically acceptable salt together with a 
pharmaceutically acceptable carrier. 



Also, the present invention provides a metlnod for tine treatment of a disorder or 
condition mediated by prostaglandin, in a mammalian including a human, which comprises 
administering to said subject a therapeutically effective amount of a compound of formula (I). 

Further, the present invention provides a method for the treatment of pain, fever or 
inflammation associated with rheumatic fever, influenza or other viral infections, common 
cold, low back and neck pain, skeletal pain, post-partum pain, dysmenorrhea, headache, 
migraine, toothache, sprains and strains, myositis, neuralgia, fibromyalgia, synovitis, arthritis, 
including rheumatoid arthritis, degenerative joint diseases (osteoarthritis), gout and ankylosing 
sspondylitis, bursitits, burns including radiation and corrosive chemical injuries, sunburns, pain 
following surgical and dental procedures, bone fracture, immune and autoimmune diseases 
such as systemic lupus erythematosus; AIDS, gastrointestinal cancers such as colon cancer 
;cellular neoplastic transformations or metastic tumor growth; Diabetic retinopathy, tumor 
angiogenesis; 

prostanoid-induced smooth muscle contraction associated with dysmenorrhea, premature 
labor, allergic rhinitis, atopic dermatitis, asthma or eosinophil related disorders, 
Hyperimmunoglobulinaemia, Castleman's disease, myeloma; Alzheimer's disease, sleep 
disorders, endocrine disturbance; glaucoma; bone loss; osteoporosis; 
promotion of bone formation; Pagefs disease: cytoprotection in peptic ulcers, gastritis, 
regional enteritis, ulcerative colitis, diverticulitis or other gastrointestinal lesions; Gl bleeding 
and patients undergoing chemotherapy; coagulation disorders selected from 
hypoprothrombinemia, haemophilia and other bleeding problems; kidney disease; thrombosis; 
occlusive vascular disease; 

presurgery; and anti-coagulation or the like, in a mammalian subject, which comprises 
administering to said subject a therapeutically effective amount of a compound of formula (I). 

Also, the present invention provides a pharmaceutical formulation comprising a 
compound of formula (I), a pharmaceutically acceptable carrier and, optionally, one or more 
other pharmacologically active ingredients. 

Also, the present invention provides a pharmaceutical formulation comprising a 
compound of formula (I), a pharmaceutically acceptable carrier and, optionally, one or more 
other pharmacologically active ingredients selected from a COX-2 selective, COX-1 selective 
or non-selective NSAIDs( nonsteroidal anti-inflammatory drugs ), opioids, anticonvulsants, 
antidepressants, local anesthetics, disease-modifying anti-rheumatoid drugs, or steroids. 

Also, the present invention provides a compound of the following formula: 



(II) 

or salts thereof 

wherein Y"! , y2, Y^ and are independently selected from N, CH or C(L) ; 
R"" is H, C-1.8 all<yi, C2.8 all<enyl, C2.8 all^ynyl, C3.7 cycloalkyi, C-|.8 alkoxy, halo-substituted 
C^.S alkoxy, C-\.q aikyl-S(0)m-, qI-, amino, mono- or di-(Ci.8 alkyl)amino, C^.4alkyl-C(=0)- 
N(r3)- or C-|.4alkyl-S{0)m-N(R3)-, wherein said C^.g alkyi, C2.8 alkenyl and C2.8 alkynyl 
are optionally substituted with halo, C1.3 alkyI, C-1.4 alkoxy-, C1.4 alkyl-S(0)m-, C3.7 
cycloalkyi-, cyano, indanyl, 1,2,3,4-tetrahydronaphtyl, 1,2-dihydronaphtyl, Q^-, Q''-C(=0)-, q1- 
0-, Ql-S(0)m-, Q''-Ci.4alkyl-0-, Ql-Ci.4alkyl-S(0)m-, Q''-Ci.4alkyl-C(0)-N{R3)- orQl-C^. 
4alkyl-N(R3)- ; 

Q"" is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 4 
heteroatoms selected from O, N and S, and is optionally substituted with halo, 0-1.4 ^'M. 
halo-substituted alkyI, hydroxy, C-1.4 alkoxy, halo-substituted C-1.4 alkoxy, C.|_4 aikylthio, 
nitro, amino, mono- or di-(Ci.4alkyl)amino, cyano, HO-C-1.4 alkyI, C1.4 alkoxy-C.|.4alkyl, C^. 
4 alkylsulfonyl, aminosulfonyl, Ci.4aIkylC(=0)-, HO(0=)C-, C.i.4alkyl-0{0=)C-, 
r3n(r4)C(=0)-, C-1.4 alkylsulfonylamino, C3.7 cycloalkyi, r3c(=0)N(r4)- or NH2(HN=)C-; 
A is a benzene ring optionally substituted with up to 3 substituents or pyridine ring optionally 
substituted with up to 3 substituents, wherein said substituents selected from halo, C-1.4 alkyI, 
halo-substituted C-1.4 alkyI, hydroxy, C-1.4 alkoxy, halo-substituted C1.4 alkoxy, Ci.4alkylthio, 
nitro, amino, mono- or di-(C-|.4 alkyl)amino, cyano, HO-C.1.4 alkyI, C-1.4 alkoxy-C-[.4alkyl, C-i. 
4 alkylsulfonyl, aminosulfonyl, acetyl. r3n(r4)C(=0)-. H0(0=)C-, C-i.4alkyl-0(0=)C-, C-1.4 
alkylsulfonylamino, 03.7 cycloalkyi, r3c{=0)N{r4)- and NH2(HN=)C-; 

B is C2.6 alkylene, C3.7 cycloalkylene, C2.6 alkenyiene, or C2-6 alkynylene optionally 
substituted with C1.3 alkyi; 
W is NH orO; 

P is H, a protecting group, or q3-0C(=0)-; 

q3 is a 6-10 membered monocyclic or bicyclic aromatic ring optionally substituted with halo, 
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C-j.4 alkyi, C-1.4 alkoxy, C-1.4 alkylthio, nitro, cyano, C-1.4 alkylsulfonyl, C-|.4a!kylC{=0)-, 
HO(0=)C-, or Ci.4alkyl-0(0=)C-; 

L is halo, C1.4 alkyI, halo-substituted C1.4 alkyI, hydroxy, C-1.4 alkoxy, halo-substituted C-1.4 
alkoxy, C-1.4 alkylthio, nitro, amino, mono- or di-(C-|.4 alkyl)amino, cyano, HO-C.1.4 a'M- Ci. 
5 4 aIkoxy-C-|.4alkyl, C1.4 alkylsulfonyl, aminosulfonyl, C-|.4alkylC(=0)-, HO(0=)C-, C-i.4alkyl- 
0(0=)C-, C1.4 alkylsulfonylamino, C3.7 cycloalkyi, r3c(=0)N(r4)-, NH2(HN=)C-, 
r3n(r4)C(=0)- or R3N(R4)S(0)m-, or two adjacent L groups are optionally joined together to 
form an alkylene chain having 3 or 4 members in which one or two (non-adjacent) carbon 
atoms are optionally replaced by oxygen atoms; 
10 m is 0, 1 or2; and 

R^ and R"^ are independently selected from H and alkyl. 

Also, the present invention provides a compound of the following formula: 




15 or salts thereof 

wherein , Y^, and Y^ are independently selected from N, CH or C(L) ; 
R^ is H, C.|.8 alkyl, C2.8 alkenyl, C2.8 alkynyl, C3.7 cycloalkyi, C^.g alkoxy, halo-substituted 
C-1.8 alkoxy, C^.s alkyl-S(0)m-, qI-, amino, mono- or di-(Ci.8 alkyl)amino, Ci.4alkyl-C(=0)- 
N(r3)- or Ci.4alkyl-S(0)m-N(R3)-, wherein said C-|.8 alkyl, C2.8 alkenyl and C2.8 alkynyl 

20 are optionally substituted with halo, C-1.3 alkyl, C-1.4 alkoxy-, C-1.4 alkyl-S(0)m-, C3.7 
cycloalkyi-, cyano, indanyl, 1,2,3,4-tetrahydronaphtyl, 1,2-dihydronaphtyl, qI-, Q''-C(=0)-, Q''- 
0-, Q''-S(0)m-, Q''-C-|.4alkyl-0-, Q''-C-|.4alkyl-S(0)m-, Q''-Ci.4alkyl-C(0)-N{R3)- orQl-C-|. 
4alkyl-N(R3)- ; 

is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 4 
25 heteroatoms selected from O, N and S, and is optionally substituted with halo, C-1.4 alkyl, 
halo-substituted C-1.4 alkyl, hydroxy, C-i.4 alkoxy, halo-substituted C.1.4 alkoxy, C1.4 alkylthio, 
nitro, amino, mono- or di-(C.|.4alkyl)amino, cyano, HO-C-1.4 alkyl, C1.4 alkoxy-C-|.4alkyl, C-|. 
4 alkylsulfonyl, aminosulfonyl, C-i.4alkylC(=0)-, HO(0=)C-, C.|.4alkyl-0(0=)C-, 



r3n(R'1)C(=0)-, C-1.4 alkylsulfonylamino, C3.7 cycloalkyi, r3c{=0)N(r4)- or NH2(HN=)C-; 
A is a benzene ring optionally substituted with up to 3 substituents or pyridine ring optionally 
substituted with up to 3 substituents, wherein said substituents selected from halo, alkyi, 
halo-substituted C1.4 alkyi, hydroxy, alkoxy, halo-substituted aikoxy, C-|.4alkylthio, 
5 nitre, amino, mono- or di-(C-|.4 alkyl)amino, cyano, HO-C1.4 alkyi, C-1.4 alkoxy-Ci.4alkyl, C^. 
4 alkylsulfonyl, aminosulfonyi, acetyl, r3n(r4)C(=0)-, H0(0=)C-, C-i.4alkyi-0(0=)C-, C-].4 
alkylsulfonylamino, C3.7 cycloalkyi, r3c(=0)N(r4)- and NH2(HN=)C-; 
B is C2.6 alkylene, C3.7 cycloalkylene, C2.6 alkenylene, or C2.Q alkynylene optionally 
substituted with alkyi; 
10 WisNHorO; 

P is H, a protecting group, or Z-S{0)2-N(r2)-C(=0)-; 

Z is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
heteroatoms selected from O, N and S, wherein said 5-12 membered monocyclic or bicyclic 
aromatic ring is optionally substituted with halo, C1.4 aikyi, halo-substituted C1.4 aikyi, C1.4 
15 alkenyi, C^.4 alkynyl, hydroxy, C-1.4 alkoxy, halo-substituted C-1.4 alkoxy, C-1.4 aikylthio, nitro, 
amino, mono- or di-(C-i.4 alkyl)amino, cyano, HO-C1.4 alkyi, C-1.4 alkoxy-C-i.4aikyl, C-1.4 
alkylsulfonyl, aminosulfonyi, C-|.4alkylC(=0)-, r3c(=0)N(r4)-, H0(0=)C-, C-|.4alkyl-0(0=)C- 
, C1.4 alkylsulfonylamino, C3.7 cycloalkyi, NH2(HN=)C-, Q2-S(0)m-, q2-0-, q2-N(r3)- or 
Q2-; 

20 L is halo, C-1.4 ^'M. halo-substituted C-1.4 alkyi, hydroxy, C-1.4 alkoxy, halo-substituted C-1.4 
alkoxy, C-1.4 aikylthio, nitro, amino, mono- or di-(C-|.4 alkyl)amino, cyano, HO-C-1.4 alkyi, C-j. 
4 alkoxy-C-|.4alkyl, C1.4 alkylsulfonyl, aminosulfonyi, C-i.4alkylC(=0)-, HO(0=)C-, C-|.4alkyl- 
0(0=)C-, C1.4 alkylsulfonylamino, C3.7 cycloaikyl, r3c(=0)N{R'^)-, NH2(HN=)C-, 

r3n(r4)C(=0)- or R3N(R4)S{0)m-, or two adjacent L groups are optionally joined together to 
25 form an alkylene chain having 3 or 4 members in which one or two (non-adjacent) carbon 
atoms are optionally replaced by oxygen atoms; 
m is 0, 1 or 2; and 

r2, r3, and R^ are independently selected from H and C-].4 aikyi. 

Detailed Description of the Invention 
30 The term "alkyi", as used herein, means a straight or branched saturated monovalent 

hydrocarbon radical including, but not limited to, methyl, ethyl, propyl, isopropyl, n-butyl, iso- 
butyl, sec-butyl, tert-butyl, neopentyl and the like. 
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The term "alkenyl", as used herein, means a hydrocarbon radical having at least one 
double bond including, but not limited to, ethenyl, propenyl, 1-butenyl, 2-butenyl and the like. 

The term "alkynyl", as used herein, means a hydrocarbon radical having at least one 
triple bond including, but not limited to, ethynyl, propynyl, 1-butynyl, 2-butynyl and the like. 
5 The term "halo", as used herein, refers to F, CI, Br or I, preferably F or CI. 

The term "cycloalkyl", as used herein, means a saturated carbocyclic radical 
including, but not limited to, cyclopropyl, cyclobutyl, cyclohexyl, cycloheptyl, cyclooctyl, 
cyclononyl, cyclodecyl and the like. 

The term "alkoxy", as used herein, means an 0-alkyl group wherein "alkyi" is defined 

10 above. 

The term "monocyclic aromatic ring", as used herein, means a monocyclic aromatic 
carbocyclic or heterocyclic ring (and containing 0-4 heteroatoms selected from O, N and S) 
including, but not limited to, phenyl, pyrazolyl, furyl, thienyl, oxazolyl, tetrazolyl, thiazolyl, 
imidazolyl, thiadiazolyl, pyridyl, pyrimidinyl, pyrrolyl, thiophenyl, pyrazinyl, pyridazinyl, 
15 isooxazolyl, isothiazolyl, triazolyl, furazanyl and the like. 

The term "bicyclic aromatic ring", as used herein, means a monocyclic or bicyclic 
aromatic carbocyclic or heterocyclic ring (and containing 0-4 heteroatoms selected from O, N 
and S) including, but not limited to, naphthyl, benzofuranyl, isobenzofuranyl, benzothiophenyl, 
indolyl, isoindolyl, benzoxazolyl, benzothiazolyl, indazolyl, benzimidazolyl, quinolyl, isoquinolyl, 
20 cinnolinyl, phthalazinyl, quinazolinyl quinoxalinyl and the like. 

The term "alkylene", as used herein, means saturated hydrocarbon (straight chain or 
branched) wherein a hydrogen atom is removed from each of the terminal carbons such as 
methylene, ethylene, propylene, butylene, pentylene, hexylene and the like. 

The term "cycloalkylene", as used herein, means divalent cycloalkyl groups including, 
25 but not limited to, cyclopropylene, cyclobutylene, cyclopentylene, cyclohexylene and 
cycloheptylene and the like. 

The term "alkenylene", as used herein, means a straight or branched hydrocarbon 
chain spacer radical having at least one double bond including, but not limited to, -CH=CH-, - 
CH=CHCH-, -CH=CHCH(CH3)-, and the like. 
30 The term "alkynylene", as used herein, means a straight or branched hydrocarbon 

chain spacer radical having at least one triple bond including, but not limited to,-C=C-, -C- 
C^CCH2-, -C=CCH(CH3)-, and the like. 

The term "tricyclic ring", as used herein, means a saturated carbocyclic radical 
including, but not limited to, adamantyl, tricyclo[5.2.1 .0^'^Jdecane, and the like. 
35 The term "two adjacent L groups are optionally joined together to form an alkylene 

chain having 3 or 4 members in which one or two (non-adjacent) carbon atoms are optionally 
replaced by oxygen atoms", as used herein, means, but not limited to, -O-CH2-O-, -CH2-O- 
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CH2-, -O-CH2CH2-, -CH2CH2-O-, -O-CH2CH2-O-, -CH2CH2CH2-O-, -O-CH2CH2CH2-, - 
CH2-O-CH2CH2-, -CH2CH2-O-CH2-, and the like. 

The term "aryl", as used herein, means aromatic radicals including, but not limited to, 
phenyl, naphthyl, tetrahydronaphthyl, indanyl, biphenyl and the lil<e. 
5 The term "protecting group", as used herein, means a hydroxy or amino protecting 

group which is selected from typical hydroxy or amino protecting groups described in 
Protective Groups in Organic Synthesis edited by T. W. Greene et al. (John Wiley & Sons, 
1991); 

The term "treating", as used herein, refers to reversing, alleviating, inhibiting the 
10 progress of, or preventing the disorder or condition to which such term applies, or one or 
more symptoms of such disorder or condition. The term "treatment" as used herein refers to 
the act of treating, as "treating" is defined immediately above. 

In the compounds of formula (I), 
Y'' , y2, yS, and are preferably independently selected from N, CH and C(L); 
15 L is halo, C-j.4 alkyi, halo-substituted C-1.4 alkyi, hydroxy, C-|_4 alkoxy, mono- or di-(C-|.4 
alkyl)amino, halo-substituted C-1.4 alkoxy, cyano, HO-C-1.4 alkyi, C-1.4 alkoxy-C-1.4 alkyi, C-1.4 
alkylsulfonyl, aminosulfonyl, C-1.4 alkylC(=0)-, HO(0=)C-, C-1.4 alkyl-0(0=)C-, C-1.4 
alkylsulfonylamino, C3.7 cycloalkyi, r3c(=0)N(r4)-, r3n(R'^)C(=0)-, R3N(R4)S(0)m-, q2-, 
q2 -C(=0)-, q2-0-, Q2-C-|.4alkyl-0-, or two adjacent L groups are optionally joined together 
20 to form an alkylene chain having 3 or 4 members in which one or two (non-adjacent) carbon 
atoms are optionally replaced by oxygen atoms; 
m is 0 or 2; 

r3 and r4 are Independently selected from H and C^.4 alkyi; and 

q2 Is a 5-12 membered monocyclic or bicyclic aromatic ring, or a 8-12 membered tricyclic 
25 ring optionally containing up to 3 heteroatoms selected from O, N and S, wherein said 5-12 
membered monocyclic or bicyclic aromatic ring is optionally substituted with halo, C-1.4 alkyi, 
halo-substituted C-1.4 alkyi, C-1.4 alkenyl, C-1.4 alkynyl, hydroxy, C-1.4 alkoxy, halo-substituted 
C-1.4 alkoxy, C^^.^ alkylthio, mono- or di-(C-|.4 alkyl)amino, cyano, HO-C-1.4 ^'M. ^"[-4 
alkoxy-C-].4 alkyi, C-1.4 alkylsulfonyl, aminosulfonyl, C-1.4 alkyl-(0=)C-, 
30 r3(r4)C(=0)N-, H0{0=)C-, 0^.4 alkyl-0(0=)C-, C-1.4 alkylsulfonylamino, C3.7 cycloalkyi or 
C-1.4 alkyl-C(=0)NH-, more preferably V'' , Y^, Y^, and Y^ are independently selected from N, 
CH and C(L); 

L is halo, C-1.4 ^"^V'' halo-substituted C-1.4 • hydroxy, C-1.4 alkoxy, mono- or di-(C-i.4 
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alkyl)amino, halo-substituted C1.4 alkoxy, cyano, HO-C1.4 alkyi, C-1.4 alkylsuifonyl, 
aminosulfonyl, C-1.4 alkylC{=0)-, HO{0=)C-, C-1.4 alkyl-0(0=)C-, C-,.4 alkylsulfonylamino, 
C3.7 cycloalkyi, r3c(=0)N(r4)-, r3n(r4)C(=0)-, R3N(R4)S(0)m-, q2-, q2-C(=0)-, q2-0-, 
Q2-C-|.4alkyl-0-, or two adjacent L groups are optionally joined togetlier to form an alkylene 
chain having 3 or 4 mennbers in which one or two (non-adjacent) carbon atoms are optionally 
replaced by oxygen atoms; 
m is 0 or 2; 

r3 and R"* are independently selected from H and C-1.4 alkyI; and 

is a 5 or 6 membered monocyclic aromatic ring, or a 8-12 membered tricyclic ring 
containing up to 3 heteroatoms selected from N and S, wherein said 5 or 6 membered 
monocyclic aromatic ring is optionally substituted with halo, more preferably , Y^, Y^, and 
Y'* are independently selected from N, CH and C(L); 
m is 0 or 2; 

r3 and r4 are independently selected from H and C-1.4 alkyI; and 

q2 is 5 or 6 membered monocyclic aromatic ring or a 8-12 membered tricyclic ring optionally 
containing 1 sulfur atom wherein said 5 or 6 membered monocyclic aromatic ring is optionally 
substituted with halo, more preferably Y^, y2, Y^, and Y^ are independently selected from N, 
CH and C(L); 

L is halo, C1.4 alkyI, halo-substituted C-1.4 alkyi , hydroxy, C-1.4 alkoxy, halo-substituted C-1.4 
alkoxy, cyano, HO-C.1.4 alkyi, acetyl, r3n(r4)C(=0)-, R3N(R4)S(0)m-, q2-, q2.c(=0)-, q2- 
0-, q2-C -j.4alkyi-0-, or two adjacent L groups are joined together to form a methyl en edioxy 
group; 

r3 and r4 are independently selected from H and C.i.4 alkyi; and 

q2 is 5 or 6 membered monocyclic aromatic ring system, more preferably Y^ y2, Y^, and Y^ 
are independently selected from N, CH and C-L; 

L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH2, 
trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 
are joined together to form a methylenedioxy group, more preferably Y^, y2, Y^ and Y^ are 
selected from the group consisting of 

a) Y"" and Y^ are C(L), y2 is CH and Y^ is N; 

b) Y"" is OH, y2 and y3 are C(L) and Y^ is N; 

c) Y^ , y2 and Y^ are C(L) and Y^ is N; 
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d) y1 and are C(L), y2 is N and Y^ is CH; 

e) Y^ is C(L) and y2, Y^and Y^ are CH; 

f) y1 , Y^and Y^ are CH, and y2 is C(L); 

g) y1 , y2 and y3 are CH, and Y^ is C(L); 

h) y1 and y2 are C(L), and Y^ and Y^ are CH; 

i) yI and y3 are C(L), and y2 and Y^ are CH; 
j) Y^ and Y^ are CH, and y2 and Y^ are C{L); 
k) y1 and y2 are CH, Y^ is C(L) and Y^ is N; 
I) Y^ and Y^ are CH, y2 is C(L) and Y^ is N; 
m)Y'', y2, Y^andY^areCH; 

n) Y"" and y2 are C(L), Y^ is CH and Y^ is N; 
o) Y"! , y2 and Y^ are CH, and Y^ is C(L); 
p) Y^ and y2 are C(L), y3 is N and Y^ is CH; 
q) Y^ and Y^ are C{L), and y2 and Y^ are N; 
r) yI is C(L), y2 and Y^ are CH, and Y^ is N; 
s) y2 is C(L), yI and Y^ are CH, and Y^ is N; and 
t) y1 , y2 and Y^ are C(L), and Y^ is CH 

L is chloro, metiiyl, trifuluorometlnyi, hydroxy, nnetinoxy, cyano, acetyl, -C(=0)NH2, 
trifuluoromethyloxy, metlianesulfonyl, or 1-liydroxy-1-m ethyl -etlnyi, or two adjacent L groups 
are joined together to form a methylenedioxy group, most preferably y1 , y2, Y^ and Y^ are 
selected from the group consisting of 

a) Y'' and y3 are C(L), y2 is CH and Y^ is N; 

b) Y"" is CH, y2 and y3 are C(L) and Y^ is N; 

c) Y"" , y2 and y3 are C(L) and Y^ is N; 

d) Y"! and Y^ are C(L), y2 is N and Y^ is CH; 

e) y1 is C(L) and y2, Y3and Y^ are CH; 

f) y1 , Y3and Y^ are CH, and y2 is C(L); 

g) y1 , y2 and y3 are CH, and Y^ is C(L); 

h) Y^ and y2 are C{L), and y3 and Y^ are CH; 

i) Y"! and y3 are C(L), and y2 and Y^ are CH; 

j) Y"" and y4 are CH, and y2 and y3 are C(L); and 
k) y1 , y2 and y3 are C(L), and Y^ is CH 
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L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C{=0)NH2, 
trifuluoromethyloxy, methanesulfonyl, or 1-hyciroxy-1 -methyl-ethyl, or two adjacent L groups 
are joined together to form a methylenedioxy group. 
In the compounds of formula (I), 
5 R"^ is preferably H, C^.q alkyi, C2-8 alkenyl, C2.8 alkynyl, C3.7 cycloalkyi, C-j.s alkoxy, halo- 
substituted C-j.s alkoxy, Ci_8 alkyl-S(0)m-, Q"!-, pyrrolidinyl, piperidyl, oxopyrrolidinyl, 
oxopiperidyl, amino, mono- or di-(C-|.8 alkyl)amino, C-|.4alkyl-C(=0)-N(R3)- or C-i.4alkyl- 
S(0)m-N(R'^)-, wherein said C-|.8 alkyl, C2.8 alkenyl and C2-8 alkynyl are optionally 
substituted with halo, C-1.3 alkyl, hydroxy, 0x0, C-1.4 alkoxy-, C-1.4 alkyl-S(0)m-, C3.7 
10 cycloalkyi-, cyano, indanyl, 1,2,3,4-tetrahydronaphtyl, 1 ,2-dihydronaphtyl, pyrrolidinyl, piperidyl, 
oxopyrrolidinyl, oxopiperidyl, Q^-, q1-C(=0)-, Q''-0-, Q''-S(0)m-, 
QI-C-1.4 alkyl-0-, Ql-Ci.4 alkyl-S(0)m-, Ql-C-|.4alkyl-C(0)-N(R3)-, Ql-Ci.4alkyl-N(R3)- or 
Ci.4alkyl-C(0)-N(R3)-; 

Q'' is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 4 
15 heteroatoms selected from O, N and S, and is optionally substituted with halo, C-1.4 alkyl, 
halo-substituted C1.4 alkyl , hydroxy, C-1.4 alkoxy, halo-substituted C-1.4 alkoxy, C-1.4 
alkylthio, nitro, amino, mono- or di-(C-i.4 alkyl)amino, cyano, HO-C-1.4 alkyl, C-1.4 alkoxy-C-|. 
4alkyl, C1.4 aikylsulfonyl, aminosulfonyl, C-1.4 alkylC(=0)-, HO(0=)C-, C-1.4 alkyl-0(0)C-, 
r3n(r4)C(=0)-, C-1.4 alkylsulfonylamino, C3.7 cycloalkyi, r3c(=0)N(r4)- or NH2(HN=)C-; 
20 m is 0 or 2; and 

r3 is H or C-1.4 alkyl, more preferably R'^ is H, C-^.q alkyl, C2.8 alkenyl, C2-8 alkynyl, C3.7 
cycloalkyi, Q''-, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, amino, mono- or di-(C-i.8 
alkyl)amino, wherein said C-1.8 alkyl is optionally substituted with halo, C''"^ alkyl, hydroxy, 
0x0, C-1.4 alkoxy-, C-].4 alky!-S(0)m-, C3.7 cycloalkyi-, cyano, indanyl, pyrrolidinyl, piperidyl, 
25 oxopyrrolidinyl, oxopiperidyl, qI-, Q''-C(0)-, Q^-O-, Q^-S- or Q''-C-|.4 alkyl-0-, or C-i.4alkyl- 
C(0)-N{r3)-; 

Q"! is a 5-12 membered monocyclic aromatic ring optionally containing up to 4 heteroatoms 
selected from N and S, and is optionally substituted with halo, C-1.4 alkyl, C-t.4 aikylsulfonyl 
and C-1.4 alkylC(=0)-; and 
30 m is 0 or 2, more preferably R"! is H, C-|.8 alkyl, C2-8 alkenyl, C2-8 alkynyl, C3.7 cycloalkyi, 
Q''-, or mono- or di-{C-|.8 alkyl)amino wherein said C^.q alkyl is optionally substituted with 
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halo, C-1.3 alkyi, hydroxy, 0x0, C-1.4 alkoxy-, C-1.4 alkyl-S{0)m-, C3.7 cycloalkyi-, cyano, 
indanyl, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, Q''-, Q^-C{=0)-, Q^-0-, Q^-S-, 
alkyl-O-, or Ci^alkyi-C{0)-N(H)-; 

Q'' is a 5 or 6 membered monocyclic aromatic ring optionally containing up to 4 heteroatoms 
5 selected from N and S; and 

m is 0 or 2, more preferably R'' is C-1.5 alkyI, C3.7 cycloalkyi, or Q''-, mono- or dKC-j.g 
alkyl)amino wherein said C1.5 alkyI is optionally substituted with C-1.3 alkyI, hydroxy, 0x0, 
pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, Q^-, or C-|.4alkyl-C(0)-N(H)-; and 
Q'' is 5-12 membered monocyclic aromatic ring system optionally containing up to 2 
10 heteroatoms selected from N and S, more preferably is C-j.s alkyi, mono- or di-(C-|.8 
alkyl)amino, pyrrolidinyl, or pyridyl optionally substituted with C-1.3 alkyI, hydroxy, 0x0, 5 or 6 
membered monocyclic aromatic ring, wherein said 5 or 6 membered monocyclic aromatic ring 
is containing 1 or 2 heteroatoms selected from N and S, or C').4alkyl-C(0)-N(H)-, most 

preferably R'' is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, neopentyl, thiazolylethyl 
15 methylamino, dimethylamino, pyrrolidinyl, pyridyl, or 1-acetylamino-1-methylethyl. 
In the compounds of formula (1), 
r2 is preferably H or C-1.4 alkyI, most preferably H. 
In the compounds of formula (I), 
A is preferably a 5-6 membered monocyclic aromatic ring optionally containing up to 2 
20 heteroatoms selected from O, N, and S, wherein said 5-6 membered monocyclic aromatic 
ring is optionally substituted with up to 2 substituents selected from halo, C-1.4 alkyl, halo- 
substituted C-1.4 alkyl, hydroxy, C-t.4 alkoxy and halo-substituted C-[.4 alkoxy, more 
preferably 5-6 membered monocyclic aromatic ring optionally substituted with halo, C-i.4 alkyl 
or C-j.4 alkoxy, more preferably 5-6 membered monocyclic aromatic ring system optionally 
25 substituted with halo or C-i.4 alkyl, more preferably 5-6 membered monocyclic aromatic ring 
system, most preferably phenyl or pyridyl. 
In the compounds of formula (I), 

B is preferably C3.7 cycloalkylene or C-|.q alkylene optionally substituted with an 0x0 
group or C-1.3 alkyl, more preferably C-1.3 alkylene optionally substituted with C-).3 alkyl, more 
30 preferably C-j.2 alkylene optionally substituted with methyl, most preferably ethylene or 
propylene. 

In the compounds of formula (1), 

W is preferably NH, N-C-1.4 alkyl, O or N-OH, more preferably NH, N-C.i.2 alkyl or O, 
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most preferably NH, N-CH3 or O. 

In the compounds of formula (I), 

Z is preferably a 5-12 membered monocyclic or bicyclic aromatic ring optionally 
containing up to 3 fieteroatoms selected from, N, O, and S, wherein said 5-12 membered 
5 monocyclic or bicyclic aromatic ring is optionally substituted with halo, C-1.4 aikyi, halo- 
substituted C-1.4 alkyi, C-1.4 alkenyl, hydroxy, C-1.4 alkoxy, nitro, amino, cyano, HO-C-1.4 ^'M. 
Ci.4 alkylsulfonyl, aminosulfonyl, C1.4 alkylC(=0)-, r3c(=0)N(r4)-, H0(0=)C-, C1.4 alkyl- 
0(0=)C-, C-).4 alkylsulfonylamino, C1.4 alkyl-C(=0)NH-, Q2-S(0)m-, q2-0-, q2-N{r3)- or 
q2-; 

10 mis0or2; 

r3 and r4 are independently selected from H and C.j.4 alkyl; and 

q2 is a 5-12 membered monocyclic or bicyclic aromatic ring, or a 8-12 membered tricyclic 
ring optionally containing up to 3 heteroatoms selected from O, N and S, wherein said 5-12 
membered monocyclic or bicyclic aromatic ring is optionally substituted with halo, C-1.4 alkyl, 

15 halo-substituted €-1.4 alkyl, C-1.4 alkenyl, C-1.4 alkynyl, hydroxy, C-1.4 alkoxy, halo-substituted 
C-1.4 3'koxy, C-1.4 alkylthio, mono- or di-(C-i.4 alkyl)amino, cyano, HO-C-1.4 alkyl. C-1.4 
alkoxy-C-j.4 alkyl, C1.4 alkylsulfonyl, aminosulfonyl, C-i_4 alkyl-(0=)C-, r3(r4)C(=0)N-, 
HO(0=)C-, C-1,4 alkyl-0(0=)C-, C1.4 alkylsulfonylamino, C3.7 cycloalkyi or C1.4 alkyl- 
C(=0)NH-, more preferably Z is 5-12 membered monocyclic or bicyclic aromatic ring 

20 optionally containing up to 3 heteroatoms selected from, N and S, wherein said 5-12 
membered monocyclic or bicyclic aromatic ring is optionally substituted with halo, C-1.4 a'M. 

halo-substituted C.1.4 alkyl, C-1.4 a'kenyl, C-1.4 a'koxy, nitro, amino, cyano, r3c{=0)N(R'^)-, 
C1.4 alkyl-0(0=)C-, Q2-S(0)m-, q2-0-, q2-N(r3)- or q2-; 
m is 0 or 2; 

25 r3 and R^ are independently selected from H and C-1.4 ^"^V'^ ^""^ 

q2 is a 5 or 6 membered monocyclic aromatic ring, or a 8-12 membered tricyclic ring 
containing up to 3 heteroatoms selected from N and S, wherein said 5 or 6 membered 
monocyclic aromatic ring is optionally substituted with halo, more preferably Z is 5-12 
membered monocyclic or bicyclic aromatic ring optionally containing up to 3 heteroatoms 

30 selected from N and S, wherein said 5-12 membered monocyclic or bicyclic aromatic ring is 
optionally substituted with halo, C-1.4 alkyl, halo-substituted C-1.4 ^"^V'' ^1-4 a'kenyl, C-1.4 

alkoxy, nitro, amino, cyano, r3c(=0)N(r4)-, C1.4 alkyl-0(0=)C-, Q2-S(0)m-, q2-0-, q2- 
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N(r3)- or q2-; 
m is 0 or 2; 

r3 and R'^ are independently selected from H and C-1.4 alkyi; and 

q2 is 5 or 6 membered monocyclic aromatic ring or a 8-1 2 membered tricyclic ring optionally 
5 containing 1 sulfur atom wherein said 5 or 6 membered monocyclic aromatic ring is optionally 
substituted with halo, more preferably Z is 5-12 membered monocyclic or bicyclic aromatic 
ring optionally containing up to 3 heteroatoms selected from N and S, wherein said 5-12 
membered monocyclic aromatic ring is optionally substituted with halo, C-1.4 alkyI, nitro, 
r3c(=0)N(r4)- or q2-; 
10 r3 and R^ are independently selected from H and C-1.4 alkyI; and 

q2 is 5 or 6 membered monocyclic aromatic ring system, more preferably Z is 5-10 
membered monocyclic or bicyclic aromatic ring optionally containing up to 3 heteroatoms 
selected from N and S, wherein said 5-10 membered monocyclic aromatic ring is optionally 
substituted with chloro, bromo, methyl, nitro, CH3C(=0)NH-, tBuC(=0)NH- or phenyl, most 

15 preferably Z is phenyl, pyrazolyl, thiazolyl, thiadiazolyl, thienyl, naphthyl or benzothienyl, said 
phenyl, pyrazolyl, thiazolyl, thiadiazolyl and thienyl being optionally substituted with one to 
three substituents independently selected from chloro, bromo, methyl, acetylamino, 
pivaloylamino, nitro and phenyl. 

A preferred group of compounds of the present invention includes compounds of 

20 formula (I) wherein 

y2, y3, and are independently selected from N, CH and C(L); 
R'' is H, C-^.Q alkyl, C2-8 alkenyl, C2-8 alkynyi, C3.7 cycloalkyi, C^.q alkoxy, halo-substituted 
C-i_8 alkoxy, C-j.s alkyf-S(0)m-, Q^-, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, 
amino, mono- or di-{C-|.8 alkyl)amino, C-i.4alkyl-C(=0)-N{R3)- or C-|.4alkyl-S(0)m-N(R3)-, 

25 wherein said C^.q alkyl, C2.8 alkenyl and C2-8 alkynyi are optionally substituted with halo, 
C-1.3 alkyl, hydroxy, 0x0, C-1.4 alkoxy-, C-1.4 alkyl-S(0)m-, C3.7 cycloalkyi-, cyano, indanyl, 
1,2,3,4-tetrahydronaphtyl, 1 ,2-dihydronaphtyl, pyrrolidinyl, piperidyl, oxopyrrolidinyl, 
oxopiperidyl, Q""-, Q''-C(=0)-, Q^-0-, Q''-S(0)m-, Q"" -C-1.4 alkyl-O-, Q'' -C-1.4 alkyl-S(0)m-, 
Ql-C-i.4alkyl-C(=0)-N(R3)-, or Ci.4alkyl-C(=0)-N(R3)-; 

30 Q"! is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 4 
heteroatoms selected from O, N and S, and is optionally substituted with halo, C-1.4 ^'M. 
halo-substituted C-1.4 alkyl , hydroxy, C-1.4 alkoxy, halo-substituted alkoxy, C-1.4 

alkylthio, nitro, amino, mono- or di-(C-i.4 alkyl)amino, cyano, l-lO-C-1.4 alkyl, C-1.4 alkoxy-C-j. 
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4alkyl, 0^.4 alkylsulfonyl, aminosulfonyl, C1.4 alkylC(=0)-, HO(0=)C-, C-1.4 alkyl-0(0)C-, 
r3n(r4)C(=0)-, C-1.4 alkylsulfonylamino, C3.7 cycloalkyi, r3c(=0)N(R'*)- or NH2(HN=)C-; 
A is a 5-6 membered monocyclic aromatic ring optionally containing up to 2 heteroatoms 
selected from O, N, and S, wherein said 5-6 membered monocyclic aromatic ring is optionally 
5 substituted with up to 2 substituents selected from halo, C-1.4 alkyi, halo-substituted C-i.4 
alkyi, hydroxy, C-1.4 a'koxy and halo-substituted C-1.4 alkoxy; 

B is C3.7 cycloalkyiene or C-j.q alkylene optionally substituted with an 0x0 group or C-1.3 
alkyi; 

W is NH, N-C-1.4 alkyi, O or N-OH; 

10 R2is HorCi.4alkyl; 

Z is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
heteroatoms selected from, N and S, wherein said 5-12 membered monocyclic or bicyclic 
aromatic ring is optionally substituted with halo, C-1.4 alkyi, halo-substituted C-1.4 alkyi, 
alkenyl, hydroxy, C-1.4 alkoxy, nitro, amino, cyano, HO-C-1.4 alkyi, C-1.4 alkylsulfonyl, 

15 aminosulfonyl, C1.4 alkylC(=0)-, r3c(=0)N{r4)-, H0(0=)C-, alkyl-0(0=)C-, C-1.4 

alkylsulfonylamino, C1.4 alkyl-C(=0)NH-, Q2-S{0)m-, q2-0-, q2-N(r3)- or q2-; 
L is halo, C-1.4 alkyi, halo-substituted C-1.4 alkyi , hydroxy, C-j.4 alkoxy, mono- or di-(C-i.4 
alkyl)amino, halo-substituted C-t.4 alkoxy, cyano, HO-C1.4 alkyi, C-1.4 alkoxy-C-1.4 alkyi, C-1.4 
alkylsulfonyl, aminosulfonyl, C-1.4 alkylC(=0)-, HO(0=)C-, C-1.4 alkyl-0(0=)C-, C1.4 

20 alkylsulfonylamino, C3.7 cycloalkyi, r3c(=0)N(r4)-, r3n(r4)C(=0)-, R3N(R4)S{0)m-, q2-, 
q2-C(=0)-, q2-0-, Q2-C-|.4alkyl-0-, or two adjacent L groups are optionally joined together 
to form an alkylene chain having 3 or 4 members in which one or two (non-adjacent) carbon 
atoms are optionally replaced by oxygen atoms; 
m is 0 or 2; 

25 r2 and R"^ are independently selected from H and C-1.4 alkyi; and 

q2 is a 5-12 membered monocyclic or bicyclic aromatic ring, or a 8-12 membered tricyclic 
ring optionally containing up to 3 heteroatoms selected from O, N and S, wherein said 5-12 
membered monocyclic or bicyclic aromatic ring is optionally substituted with halo, C-1.4 alkyi, 
halo-substituted C-1.4 ^'M. a'l<enyl. ^-1.4 alkynyl, hydroxy, C-1.4 ali^oxy. halo-substituted 
30 C-1.4 alkoxy, C-1.4 alkylthio, mono- or di-(C-i.4 alkyl)amino, cyano, H0-C-].4 alkyi, C-1.4 
alkoxy-C-1.4 ^'M. C-1.4 alkylsulfonyl, aminosulfonyl, C1.4 alkyl-{0=)C-, 
r3(r4)C(=0)N-, H0(0=)C-, C-1.4 alkyl-0(0=)C-, C-1.4 alkylsulfonylamino, C3.7 cycloalkyi or 
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Ci.4alkyl-C(=0)NH-. 

A further preferred group of compounds of the present invention includes compounds 
of formula (1) wherein 

V , y2, y3, and are independently selected from N, CH and C(L); 
5 r'' is H, C-j.s alkyi, C2-8 alkenyl, C2.8 alkynyl, C3.7 cycloalkyi, Q''-, pyrrolidinyl, piperidyl, 
oxopyrrolidinyl, oxopiperidyl, amino, mono- or di-(C-|.8 alkyl)amino, wherein said C-j.g alkyI is 
optionally substituted with halo, C''"^ alkyI, hydroxy, 0x0, C1.4 alkoxy-, C-j.4 alkyl-S(0)m-, C3. 
7 cycloalkyi-, cyano, indanyl, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, Q"!-, Q'^-C(O)- 
, Q''-0-, Q^-S-, qI-C^^ alkyl-0-, or Ci.4alkyl-C(0)-N(R3)-; 

10 Q"! Is a 5-12 membered monocyclic aromatic ring optionally containing up to 4 heteroatoms 
selected from N and S, and is optionally substituted with halo, C-1.4 alkyI, C-j.4 alkylsulfony! 
and C-1.4 alkylC(=0)-; 

A is 5-6 membered monocyclic aromatic ring optionally substituted with halo, C-1.4 alkyI or C-]. 
4 alkoxy; 

15 B is C3.7 cycloalkylene or C-1.5 alkylene optionally substituted with an 0x0 group or C-1.3 
alkyI; 

W is NH, N-C1.4 alkyI, O or N-OH; 
r2 is H or C 1.4 alkyI; 

Z is 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
20 heteroatoms selected from, N and S, wherein said 5-12 membered monocyclic or bicyclic 
aromatic ring is optionally substituted with halo, C1.4 alkyI, halo-substituted C1.4 alkyI, C-1.4 

alkenyl, C-1.4 alkoxy, nitro, amino, cyano, r3c(=0)N(R4)-, C1.4 alkyl-0(0=)C-, Q2-S(0)m-, 

q2-0-, q2-N(r3)- or q2-; 

L is halo, C-1.4 ^'M. halo-substituted C-1.4 alkyI , hydroxy, C-1.4 alkoxy, halo-substituted C-j.4 
25 alkoxy, mono- or di-(C-i.4 alkyl)amino, cyano, HO-C-i.4 alkyI, C1.4 alkylsulfonyl, 
amlnosulfonyl, C-1.4 alkylC(=0)-, HO(0=)C-, C-1.4 alkyl-0(0=)C-, C-1.4 alkylsulfonylamino, 
C3.7 cycloalkyi, r3c(=0)N(r4)-, r3n(r4)C(=0)-, R3N(R4)S(0)m-, q2-, q2-C{=0)-, q2-0-, 
Q2-C-j.4aikyl-0-, or two adjacent L groups are optionally joined together to form an alkylene 
chain having 3 or 4 members in which one or two (non-adjacent) carbon atoms are optionally 
30 replaced by oxygen atoms; 
m is 0 or 2; 

r3 and r4 are independently selected from H and C-1.4 alkyI; and 
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q2 is a 5 or 6 membered monocyclic aromatic ring, or a 8-12 membered tricyclic ring 
containing up to 3 heteroatoms selected from N and S, wherein said 5 or 6 membered 
monocyclic aromatic ring is optionally substituted with halo. 

A further preferred group of compounds of the present invention includes compounds 
5 of formula (I) wherein 

, y2, y3 and Y^ are independently selected from N, CH and C(L); 
R"^ is H, C-j.g alkyl, C2.8 alkenyl, C2.Q alkynyl or C3.7 cycloalkyl, wherein said C-i.g alkyl is 
optionally substituted with halo, C-1.3 alkyl, hydroxy, 0x0, C-1.4 alkoxy-, C-1.4 alkyl-S(0)m-, C3. 
7 cycloalkyl-, cyano, indanyl, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, Q'^-, Q'^- 
10 C(=0)-, Qf-O-, Q^-S-, Q''-Ci.4 alkyl-0-, or Ci.4alkyl-C(0)-N(R3)-; 

Q"! is a 5 or 6 membered monocyclic aromatic ring optionally containing up to 4 heteroatoms 
selected from N and S; 

A is 6-6 membered monocyclic aromatic ring system optionally substituted with halo or C-).4 
alkyl; 

15 B is or C3.7 cycloalkylene or C-1.5 alkylene optionally substituted with an 0x0 group or C-|_3 
alkyl; 

W is NH, N-Ci^ alkyl, O or N-OH; 
r2 is H or C 1.4 alkyl; 

Z is 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
20 heteroatoms selected from N and S, wherein said 5-12 membered monocyclic or bicyclic 
aromatic ring is optionally substituted with halo, C-1,4 alkyl, halo-substituted C-1.4 alkyl, C-1.4 

alkenyl, C-j.4 alkoxy, nitro, amino, cyano, r3c(=0)N(r4)-, C1.4 alkyl-0(0=)C-, Q2-S(0)m-, 

q2-0-, q2-N(R3)- or q2-; 

L is halo, C-[.4 alkyl, halo-substituted C-1.4 alkyl , hydroxy, C-1.4 alkoxy, halo-substituted C-i.4 
25 alkoxy, cyano, HO-C-1.4 alkyl, C-1.4 alkylsulfonyl, aminosulfonyl, C-1.4 alkylC(=0), HO(0=)C-, 
C1.4 alky!-0(0=)C-, C.1.4 alkylsulfonylamino, C3.7 cycloalkyl, r3c(=0)Nr4-, r3n{r4)C(=0)- 
, R3N(R4)S(0)m-, q2-, q2-C(=0)-, q2-0-, Q2-C-j.4alkyl-0-, or two adjacent L groups are 
optionally joined together to form an alkylene chain having 3 or 4 members in which one or 
two (non-adjacent) carbon atoms are optionally replaced by oxygen atoms; 
30 m is 0 or 2; 

r3 and R'* are independently selected from H and C-1.4 alkyl; and 

q2 is 5 or 6 membered monocyclic aromatic ring or a 8-12 membered tricyclic ring optionally 
containing 1 sulfur atom wherein said 6 or 6 membered monocyclic aromatic ring is optionally 
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substituted with halo. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

Y"" , y2, y3 and Y^ are independently selected from N, CH and C(L); 
5 r'' is C-1.5 aikyi or C3.7 cycloalkyi, wherein said C-1.5 alky! is optionally substituted with C1.3 
alkyi, hydroxy, 0x0, pyrrolidinyl, piperidyi, oxopyrrolidinyl, oxopiperidyl, Q''-, or C-|.4alkyl-C(0)- 
N(H)-; 

q'' is 5-12 membered monocyclic aromatic ring system optionally containing up to 2 
heteroatoms selected from N and S, 
10 A is 5-6 membered monocyclic aromatic ring system; 
B is C-1.3 alkylene optionally substituted with C1.3 alkyI; 
W is NH, N-C1.2 alkylor O; 
r2 is H; 

Z is 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
15 heteroatoms selected from N and S, wherein said 5-12 membered monocyclic aromatic ring 
is optionally substituted with halo, C-1.4 alkyI, nitro, r3c(=0)N{R'^)- or q2-; 
L is halo, C-1.4 alkyI, halo-substituted C-|.4 alkyI , hydroxy, C-j.4 alkoxy, halo-substituted C-1.4 
alkoxy, cyano, HO-C1.4 alkyi, acetyl, r3n(r4)C(=0)-, R3N(R4)S(0)m-, q2-, q2-C(=0)-, or 
two adjacent L groups are joined together to form a methylenedioxy group; 
20 r2 and R"^ are independently selected from H and C-1.4 ^'M; and 

q2 is 5 or 6 membered monocyclic aromatic ring system. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

Y'' , y2, y3 and Y-^ are independently selected from N, CH and C-L; 
25 R"* is C-|.5 alkyI optionally substituted with C-1.3 alkyI, hydroxy, 0x0, 5 or 6 membered 
monocyclic aromatic ring, wherein said 5 or 6 membered monocyclic aromatic ring is 
containing 1 or 2 heteroatoms selected from N and S, or C-|.4alkyl-C(0)-N(R2)-; 
A is phenyl; 

B is C-|.2 alkylene optionally substituted with methyl; 
30 W is NH, N-CH3 or O; 
r2 is H; 

Z is 5-10 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
heteroatoms selected from N and S, wherein said 5-10 membered monocyclic aromatic ring 
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is optionally substituted with chloro, bromo, methyl, nitro, CH3C(=0)NH-, tBuC(=0)NH- or 
phenyl; and 

L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH2, 
trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 
5 are joined together to form a methylenedioxy group. 

A further preferred group of compounds of the present invention includes compounds 
of formula (1) wherein 

Y"" , y2, y3 and Y^ are independently selected from N. CH and C-L; 

R'' is methyl, ethyl, n-propyl, isopropyi, n-butyl, isobutyl, neopentyl, thiazolylethyl methylamino, 
10 dimethylamino, pyrrolidinyl, pyridyl, or 1 -acetyl am ino-1-methylethyl; 
A is phenyl; 

B is ethylene or propylene; 
W is NH, N-CH3 or O; 

r2 is H; 

15 Z is phenyl, pyrazolyl, thiazolyl, thiadiazolyl, thienyl, naphthyl or benzothienyl, said phenyl, 
pyrazoiyi, thiazolyl, thiadiazolyl and thienyl being optionally substituted with one to three 
substituents independently selected from chloro, bromo, methyl, acetylamino, pivaloylamino, 
nitro and phenyl; and 

L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH2, 
20 trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 
are joined together to form a methylenedioxy group. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

Y'' , y2, y3 and Y'^ are selected from the group consisting of 
25 a) y1 and Y^ are C(L), y2 is CH and Y'^ is N; 

b) Y^ is CH, y2 and Y^ are C(L) and Y"^ is N; 

c) Y"! , y2 and Y^ are C(L) and Y^ is N; 

d) y1 and Y^ are C(L), y2 is N and Y^ is CH; 

e) Y"! is C(L) and y2, Y^and y4 are CH; 
30 f) y1 , Y^and Y^ are CH, and y2 is C(L); 

g) Y^ , y2 and Y^ are CH, and Y^ is C(L); 

h) Y"" and y2 are C(L), and Y^ and Y^ are CH; 

i) and Y^ are C(L), and y2 and Y^ are CH; 
j) Y"" and Y^ are CH, and y2 and y3 are C(L); 
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k) yl and y2 are CH, is C(L) and V"* is N; 
I) and Y^ are CH, y2 is C(L) and Y^ is N; 
m)Yl, Y2,Y3andY'^areCH; 
n) Y"! and y2 are C(L), y3 is CH and y4 is N; 
5 o) yI , y2 and Y^ are CH, and Y^ is C(L); 
p) Y'' and y2 are C(L), Y^ is N and Y^ is CH; 
q) Y^ and Y^ are C(L), and y2 and Y^ are N; 
r) is C(L), y2 and Y^ are CH, and Y^ is N; and 
s) y2 is C(L), Y"! and Y^ are CH, and Y^ is N; 
10 R'' is metinyl, etinyt, n-propyl, isopropyl, n-butyi, isobutyi, neopentyl, thiazoiyletlnyi methyiamino, 
dimetiiylamino, pyrrolidinyl, pyridyi, or 1 -acetylamino-1 -methyietiiyi; 
A is piienyl; 

B is etiiylene or propylene; 
W is NH, N-CH3 or O; 

15 R2isH; 

Z is pinenyl, pyrazolyl, thiazolyl, thiadiazoiyi, tliienyl, naphthyl or benzotinienyl, said plienyl, 
pyrazoiyi, thiazolyl, thiadiazoiyi and thienyl being optionally substituted with one to three 
substituents independently selected from chloro, bromo, methyl, acetylamino, pivaloylamino, 
nitro and phenyl; and 

20 L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH2, 
trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 
are joined together to form a methylenedioxy group. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

25 Y"! , y2, y3 and Y^ are selected from the group consisting of 

a) and y3 are C(L), y2 is CH and Y^ is N; 

b) Y^ is CH, y2 and Y^ are C(L) and Y^ is N; 

c) Y"" , y2 and y3 are C(L) and Y^ is N; 

d) y1 and Y^ are C(L), y2 is N and Y^ is CH; 
30 e) y1 is C(L) and y2, Y3and Y^ are CH; 

f) Y"! , Y3and Y^ are CH, and y2 is C{L); 

g) yI , y2 and y3 are CH, and Y^ is C(L); 

h) Y"! and y2 are C(L), and y3 and Y^ are CH; 
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i) and are C(L), and y2 and Y^ are CH; and 
j) Y^ and Y^ are CH, and y2 and Y^ are C(L); 

r1 is nnethyl, ethyl, n-propyl, isopropyl, n-butyi, isobutyl, neopentyl, thiazolylethyl methylamino, 
dimethylamino, pyrrolidinyl, pyridyl, or 1-acetylamino-1-nnethylethyl; 
5 A is phenyl; 

B is ethylene or propylene; 
WisNH, N-CH3 orO; 

r2 is H; 

Z is phenyl, pyrazoiyi, thiazoiyi, thiadiazolyl, thienyl, naphthy! or benzothienyl, said phenyl, 
10 pyrazoiyi, thiazoiyi, thiadiazolyl and thienyl being optionally substituted with one to three 
substituents independently selected fronn chloro, bromo, nnethyl, acetylamino, pivaloylamino, 
nitro and phenyl; and 

L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH2, 
trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 
15 are joined together to form a methylenedioxy group. 

Preferred individual compounds of this invention are following: 
3-(4-{2-[({[{5-chloro-1,3-dimethyl-1h-pyrazol-4-yl)sulfonyl]amino}carbonyl)amino]ethy]}phenyl) - 

2- ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridine; 

3- (4-{2-[({[(2,4-dimethyl-1,3-thiazol-5-yl)sulfonyl]amino}carbonyl)amino]ethyl}phenyi)-2-ethyi- 
20 5,7-dimethyl-3H-imidazo[4,5-ib]pyridine; 

N-[5-({[({2-[4-(2-ethyi-5,7-dimethyl-3H-imidazo[4,5-£)]pyridin-3-yl)phenyl] 
ethyl}amino)carbony]]amino}sulfonyl)-1,3,4-thiadiazol-2-yl]acetamide; 
6-ethyi-5-(4-{2-[({[(4-methylphenyl)suIfonyl]amino}carbonyl)amino]ethyI}phenyl)-5H- 
[1,3]dioxolo[4,5-f]benzimidazole; 
25 6-chloro-5-cyano-2-ethyl-1-(4-{2-[({[(4-methylphenylsulfonyi]amino}carbonyl)amino] 
ethyl}phenyl)-1 H-benzimidazole; 

2-ethyl-5,7-dimethyl-3-(4-{2-[methyl({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)-3H-imidazo[4,5-ifci]pyridine; 

2-ethyl-5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
30 propyi}phenyl)-3/-/-imidazo[4,5-ib]pyridine; 

2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]-1-methylethyl (4- 
methylphenyl)sulfonyl carbamate; 

5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-2-propyl- 
3H-imidazo[4,5-jb]pyridine; 
35 2-isopropyl-5,7-dimethyi-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)-3H-im idazo [4, 5-ib]pyrid ine; 
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2-butyl-57-dimethyl-3-(4-{2-[({[{4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)- 
3/-/-innidazo[4,5-/5]pyridine; 

2- isobutyl-5J-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]annino}carbonyl)amino] 
ethyl}phenyl)-3H-imidazo[4,5-ib]pyridine; 

5 57-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]aiTiino}carbonyl)amino]ethyl}phenyl}-2- 
neopentyl-3H-imidazo[4,5-6]pyridine; 

57-dimethyl-3-(442-[({[(4-methylphenyl)sulfonyl]annino}carbonyl)amino]ethyl}phenyl)-2-[2- 
{1,3-thiazol-2-yI)ethyl]-3H-imidazo[4,5-ib]pyridine; 

3- {4-[2-{{[(4-biphenylsulfonyl)amino]carbonyl}amino)ethyl]phenyl}-2-ethyl-5,7-dinnethyl-3H- 
10 imidazo[4,5-£)]pyridine; 

2-ethyl-5J-dimethyl-3-{4-[2-({[{1-naphthylsulfonyl)aiTiino]carbonyl}aiTiino)ethyl]phenyl}-3H- 
imidazo[4,5-6]pyridine; 

2- ethyl-5,7-dimethyl-3-{4-[2-({[{2-naphthylsulfonyl)amino]carbonyl}amino)ethyl]phenyl}-3/-/- 
imidazo[4,5-£i]pyridine; 

15 2-ethyl-5,7-dimethyl-3-(4-{2-[({[(2-thienyl)suIfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H- 
imidazo[4,5-ib]pyridine; 

3- (4-{2-[({[(5-chloro-2-thienyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-2-ethyl-5,7- 
dimethyi-3/-/-imidazo[4,5-jb]pyridine; 

3-(4-{2-[({[(4,5-dichloro-2-thienyl)sulfony!]amino}carbonyl)amino]ethyl}phenyl)-2-ethyl-5,7- 
20 dimethyl-3H-imidazo[4,5-jb]pyridine; 

3-{4-[2-({[(1-benzothien-2-ylsulfonyl)amino]carbonyl}amino)ethyl]phenyl}-2-ethyl-57-dimethyl- 
3H-imidazo[4,5-b]pyridine; 

3-(442-[({[(2-chlorophenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-2-ethyl-5,7-dirnethyl- 
3H-imidazo[4,5-6]pyridine; 
25 2-ethyl-5,6-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)arriino]ethyl}phen 
3H-imidazo[4,5-b]pyridine; 

5,6-dichloro-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]annino}carbonyl)amino]ethyl}phenyl)- 
3H-imidazo[4,5-b]pyridine; 

5- chIoro-2-ethyl-7-methyl-3-(4-{2-[({[(4- 

30 methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H-imidazo[4,5-f)]pyridine; 

6- cyano-2-ethyl-5,7-dimethyl-3-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)aiTiino]ethyl}phenyl)-3H-imidazo[4,5-i)]pyridine; 
2-ethyl-4,6-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)- 
1 /-/-imidazo[4,5-c]pyridine; 
35 4-methyl-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)aiTiino]ethyl}phenyl) 
benzimidazole; 

7- chloro-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]aiTiino}carbonyl)amino]ethy!}phenyl) 
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benzimidazole; 

5-methoxy-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyI) 
benzimidazole; 

5-acetyl-2-ethyl-3-(4-{2-[({[(4-nnethylphenyi)sulfonyl]arnino}carbonyl)aiTiino]ethyl}phenyl) 
5 benzimidazoie; 

5-cyano-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1/-/- 
benzimidazole; 

2-etlny]-5-hydroxy-1-(4-{2-[({[(4-rnetlnylphenyl)sulfonyl]arnino}carbonyl)amino]ethyl}phenyl)-1H- 
benzimidazole; 

10 2-ethyl-4,5-dimethyl-1-{4-{2-[({[(4-methylplnenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)- 
1/-/-benzimidazole; 

4,6-dimethyl-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]etlnyl}phenyi) 
benzimidazole; 

5,6-dimethyl-1-(4-{2-[{{[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyi}phenyl)-1H- 
15 benzimidazole; 

5,6-dichloro-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}plienyl)- 
1 /-/-benzimidazole; 

2-[4-{5,6-dichloro-2-etiiyl-1H-benzimidazol-1-yl)pheny[]ethyl-(4-methylphenyl)sulfonyl 
carbamate; 

20 6-cliloro-5-trifluoromethyl-1-(4-{2-[({[(4-methylpiienyl)sulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)-1 H-benzimidazole; 

4- (6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl)phenethyl-{4-methylpiienyl)suifonyl 
carbamate; 

5- chloro-6-metlnyI-1-(4-{2-[({[{4-methylpiienyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 
25 benzimidazole; 

6- chloro-2-ethyl-1-(4-{2-[{{[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1/-/- 
benzimidazole-5-carboxamide; 

2- ethyl-3-{4-[2-({[({3-[hydroxy(oxido)amino]phenyl}sulfonyl)amino]carbonyI}amino) 
ethyl]plnenyl}-5,7-dimethyl-3H-imidazo[4,5-t>]pyridine; 

30 3-(4-{2-[{{[(4-chlorophenyl)sulfonyl]amino}carbonyl)amino]etl-iyl}phenyl)-2-etlnyl-5,7-dimetiiyl- 
3/-/-imidazo[4,5-6]pyridine; 

n-[4-({[({2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl}amino) 
carbonyl]amino}sulfonyl)phenyl]-2,2-dimethylpropanamide; 

3- (4-{2-[({[(2-chlorophenyl)sulfonyl]amino}carbonyl)amino]etl-iyl}plnenyl)-2-etlnyl-5,7-dimethyl- 
35 3/-/-imidazo[4,5-t)]pyridine; 

3-(4-{2-[({[(3-chlorophenyl)sulfonyl]amino}carbonyl)amino]etlnyl}phenyl)-2-ethyl-5,7-dimetliyl- 
3H-imidazo[4,5-f)]pyridine; 
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3-(4-{2-[({[(5-chloro-2-thienyl)sulfonyl]amino}carbonyl)arnino]ethyl}phenyl)-2-ethyl-5,7- 
dinnethyl-3/-/-imidazo[4,5-£)]pyridine; 

3-(4-{2-[({[(5-bromo-2-thienyl)suifonyl]amino}carbonyl)arnino]ethyl}phenyl)-2-ethyl-5,7- 
dinnethyl-3/-/-imidazo[4,5-ti]pyridine; 
5 3-(4-{2-[({[(2-bromophenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-2-ethyl-5,7-dimethyl- 
3H-imidazo[4,5-6]pyridine; 

3-{4-[2-({[({4-chloro-3-nitrophenyl}sulfonyl)amino]carbonyl}amino)ethyl]phenyl}-2-ethyl-5,7- 
dimethyl-3H-imidazo[4,5-6]pyridine; 

2-[4-(2-ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl-(4-methylphenyl)sulfonyl 
10 carbamate; 

2-{4-[5,7-dimethyl-2-(methylamino)-3H-imidazo[4,5-ti]pyridin-3-yl]phenyl}ethyl-(4- 
methylphenyi)sulfonylcarbamate; 

A/-{[(2-{4-[57-dimethyl-2-(methylaiTiino)-3H-imidazo[4,5-6]pyridin-3-yl]phenyl}ethyl)aiTiino] 
carbonyl}-4-methylbenzenesulfonamide; 
15 /V-{[(2-{4-[2-ethyl-5-(1-hydroxy-1-methylethyl)-1H-benzimidazol-1-yl]phenyl}ethyl)arnino] 
carbonyl}-4-methylbenzenesu!fonamide; 

2-ethyl-4,6-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfony!]amino}carbonyl)amino]ethyl}phenyl)- 
1 H-benzimidazole-5-carboxamide; 

2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzim!dazol-1-yl]phenyl}ethyl-(2-chlorophenyl) 
20 sulfonylcarbamate; 

2-{5-[6-chloro-2-ethyl-5-(trifluororTiethyl)-1H-benzimidazol-1-yl]-2-pyridinyl}ethyl-(4-methyl 
phenyl)sulfonylcarbamate; 

2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyI(5-methyl-2- 
pyridinyl)sulfonylcarbamate; 
25 2-{4-[6-chloro-2-(1H-pyrazol-3-yl)-5-(trifluoromethyl)-1H-benzimidazo[-1-yl]phenyl}ethyl(4- 
methylphenyl)sulfonylcarbamate; 

2-{4-[6-chIoro-2-{4-pyridinyl)-5-(trifluoromethyl)-1H-benzinnidazol-1-yl]phenyl}ethyl(4- 
methylphenyOsulfonylcarbamate; 

2-{4-[5-{aminocarbony])-6-chloro-2-ethyl-1H-benzimidazol-1-yl]pheny!}ethyl{4- 
30 iTiethylphenyl)sulfonylcarbamate; 

A/-{[(2-{4-[6-chloro-2-ethyl-5-(methylsulfonyl)-1H-benzimidazol-1-yl]phenyl}ethyl)arnino] 
carbonyl}-4-methylbenzenesulfonamide; 

2-{4-[6-chIoro-2-ethyl-5-(methylsulfonyl)-1H-benzimidazol-1-yl]phenyl}ethyl(4-methylphenyl) 
sulfonylcarbamate; 

35 A/-[({2-[4-(2-ethyl-5,7-dimethy!-3H-imidazo[4,5-£i]pyridin-3-yl)phenyl]ethyl}amino)carbonyl]-2- 
thiophenesuifonamide; 

2-[4-(4,6-dimethyl-2-phenyl-1/-/-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyi{4-methylphenyl) 
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sulfonylcarbamate; 

2-[4-(2-butyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl(4-methylphenyl) 
sulfonylcarbamate; 

2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 /-/-benzimidazol-1 -yl]phenyl}ethyl-(5-chloro-1 ,3- 
5 dimethyl-1 H-pyrazol-4-yl)sulfonylcarbamate; 

2-{4-[4,6-dimethyl-2-(3-phenylpropyl)-1H-imidazo[4,5-c]pyridin-1-yl]phenyl}ethyl-(4- 
methylphenyl)sulfonylcarbamate; 

244-[6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1 /-/-benzimidazol-1 -yl]phenyl}ethyl-(4- 
methylplnenyi)sulfonylcarbamate; 
10 (1 S)-2-{4-[6-clnloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyi}-1 -methylethyl (4- 
methylphenyl)sulfonylcarbamate; 

2-{6-[6-chloro-2-ethyl-5-(trifluoromethyi)-1H-benzimidazol-1-yl]-3-pyridinyl}ethyl-(4- 
methylplienyl)sulfonylcarbamate; 

N-{[(2-{4-[6-chloro-2-(1-hydroxy-1-methylethyl)-5-(trifiuoromethyl)-1H-benzinnidazol-1- 
15 yi]phenyl}ethyl)amino]carbonyi}-4-methylbenzenesulfonamide; 

A/-{[(2-{4-[57-dimethyi-2-(1H-pyrazol-3-yl)-3H-imidazo[4,5-t)]pyridin-3-yl]phenyl}ethyi)amino] 
carbonyl}-4-nnethyIbenzenesulfonamide; 

2-{4-[2-(1,1-dimethylethyl)-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl]phenyl}etiiyl-(4-rnetiiyl 
pheny!)sulfonylcarbamate; 
20 2-{4-[2-[1-{acetylamino)-1-methylethyl]-6-chloro-5-(trifluoromethyl)-1/-/-benzirnldazol-1- 
yl]phenyl}ethyi {4-methylphenyl)su!fonyicarbamate; 

6-cliioro-2-ethyl-1-(4-{2-[methyl({[(4-methylphenyi)sulfonyl]arnino}carbonyl)aiTiino] 
ethyl}phenyl)-1 H-benzimidazole-5-carboxamide; and 
salts thereof. 

25 Most preferred individual compounds of this invention are following: 

6-ethyl-5-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-5/-/- 
[1,3]dioxolo[4,5-f|benzimidazole; 

6-chloro-5-cyano-2-ethyl-1-(4-{2-[({[(4-methylphenyisulfonyl]amino}carbonyl)amino] 
ethy!}phenyl)-1 /-/-benzimidazole; 
30 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]-1-methylethyl-(4- 
methylphenyl)sulfonylcarbamate; 

5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-2-[2- 
(1,3-thiazol-2-yl)ethyl]-3H-imidazo[4,5-t)]pyridine; 

2- ethyl-5,7-dimethyl-3-(4-{2-[({[(2-thienyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H- 
35 imidazo[4,5-jb]pyrldine; 

3- (4-{2-[({[(2-chlorophenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-2-ethyl-5,7-dimethyl- 
3H-imidazo[4,5-ib]pyridine; 
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2-ethyI-5,6-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]arnino}carbonyl)amino]ethyl}phenyl)- 
3H-imidazo[4,5-b]pyridine; 

5,6-dichloro-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)- 
3H-imidazo[4,5-b]pyridine; 
5 2-ethyl-4,6-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)- 
1 H-imidazo[4,5-c]pyridine; 

5-methoxy-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]annino}carbonyl)amino] 
ethyl}phenyl)benzimidazole; 

5-acetyl-2-ethyI-3-(4-{2-[({[{4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
10 ethyl}phenyl)benzimidazole; 

5- cyano-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)aiTiino]ethyl}phenyl)-1/-/- 
benzimidazole; 

2-ethyl-5-hydroxy-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbony])amino]ethyl}phenyl)-1H- 
benzimidazole; 

15 2-ethyl-4,5-dimethyl-1-(4-{2-[({[(4-methylplienyl)sulfonyl]aiTiino}carbonyl)arTiino]ethyl}phenyl)- 
1 /-/-benzimidazole; 

4-(6-ciiloro-2-etlny[-5-trifluoromethyl-1H-benzimidazol-1-yl)phenethyI-(4-methy!phenyl) 
suifonylcarbamate; and 

6- chloro-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyi)-1/^- 
20 benzimidazole-5-carboxamide; 

2-[4-(2-ethyl-4,6-dimetliyl-1/-/-imidazo[4,5-c]pyridin-1-yl)phenyl]etliyl (4-methylphenyl) 
suifonylcarbamate; 

2-{4-[5,7-dimetlnyl-2-(methylamino)-3/-/-imidazo[4,5-d]pyridin-3-yl]phenyl}ethyl-(4- 
methylphenyl)sulfony!carbamate; 
25 A/-{[{2-{4-[5,7-dimetliyl-2-(metliylamino)-3/-/-imidazo[4,5-ib]pyridin-3-yl]phenyi}ethyl)amino] 
carbonyl}-4-methylbenzenesulfonamide; 

/\/-{[(2-{4-[2-ethyl-5-(1-hydroxy-1-methylethyi)-1/-/-benzimidazol-1-yl]plnenyl}ethyl)amino] 
carbonyl}-4-methylbenzenesulfonamide; 

2-etlnyl-4,6-dimetl-iyl-1-(4-{2-[({[(4-metliylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}piienyl)- 
30 1 H-benzimidazole-5-carboxamide; 

2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1/-/-benzimidazol-1-yi]piienyl}ethyl (2-chlorophenyl) 
suifonylcarbamate; 

2-{5-[6-chloro-2-ethyi-5-(trifluoromethyl)-1/^-benzimidazo[-1-yl]-2-pyridinyl}ethyl-(4- 
m ethyl phenyl )s ulfonylcarbam ate; 
35 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl-(5-methyl-2- 
pyridinyl)suifonylcarbamate; 

2-{4-[6-chloro-2-(1H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1 -yi]phenyl}ethyl-(4- 
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methylphenyl)sulfonylcarbamate; 

2-{4-[6-chloro-2-(4-pyridinyl)-5-(trifluoromethyl)-1/-/-benzimidazol-1-yl]phenyl}ethyl-(4- 
methylphenyl)sulfonylcarbamate; 

2-{4-[5-(aminocarbonyl)-6-chloro-2-ethyl-1H-benzimidazol-1-yl]phenyl}ethyl-(4-methylphenyl) 
5 sulfonylcarbamate; 

A/-{[(2-{4-[6-chloro-2-ethyl-5-(methylsulfonyl)-1/-/-benziiTiidazol-1-yl]phenyl}ethyI)amino] 
carbonyi}-4-methylbenzenesulfonamide; 

2-{4-[6-chloro-2-ethyl-5-(methylsulfonyl)-1H-benzimidazol-1-yl]phenyl}ethyl-{4-iTiethylphenyl) 
sulfonylcarbamate; 

10 /V-[({2-[4-(2-ethyl-5J-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethy!}amino)carbonyl]-2- 
thiophenesulfonamide; 

2-[4-(4,6-dimethy!-2-phenyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl-{4-methylphenyl) 
sulfonylcarbamate; 

2-[4-(2-butyl-4,6-dimethyl-1 W-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl-{4-methylphenyl) 
15 sulfonylcarbamate; 

2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl-(5-Ghloro-1,3- 
dimethyl-1/-/-pyrazol-4-yl)su!fonyl carbamate; 

2-{4-[4,6-dimethyl-2-(3-phenylpropyl)-1/-y-imidazo[4,5-c]pyridin-1-yl]phenyl}ethyl-(4- 
methylphenyl)sulfonylcarbamate; 
20 2-{4-[6-chloro-2-{2-pyridinyl)-5-(trifluoromethyl)-1 /-/-benzimidazol-1 -yl]phenyi}ethyl-(4- 
methyiphenyl)sulfonylcarbamate; 

(1 S)-2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}-1 -methylethyl-(4- 
methylphenyl)sulfonylcarbamate; 

2-{6-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]-3-pyridinyl}ethyl-(4- 
25 methylphenyl)sulfonylcarbamate; 

N-{[(2-{4-[6-chloro-2-(1 -hydroxy-1 -methylethyl)-5-(trifluoromethyl)-1 H-benzimidazol-1- 

yi]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesuifonamide; 

A/-{I(2-{4-[5,7-dimethyl-2-(1H-pyrazol-3-yi)-3H-imidazo[4,5-b]pyridin-3- 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide; 
30 2-{4-[2-{1,1-dimethylethyl)-4,6-dimethyl-1W-imidazo[4,5-c]pyridin-1-yl]phenyl}ethyl-(4- 

methylphenyl)sulfonylcarbamate; 

2-{4-[2-[1-(acetylamino)-1-methylethyl]-6-chloro-5-(trifluoromethyl)-1 /-/-benzimidazol-1 - 
yl]phenyl}ethyl (4-methylphenyl)sulfonylcarbamate; 

6-chloro-2-ethyl-1-(4-{2-[methyl({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
35 ethyl}phenyi)-1H-benzimidazole-5-carboxamide; and 
salts thereof. 
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General Synthesis 

The following reaction Scliemes illustrate the preparation of the compounds of the 
present invention. Unless otherwise indicated, to V*, r1 to R^, A, B, W, Z, L, nn, P, Q'' 
and q2 in the reaction Schemes and discussion that follow are defined herein before. 
5 The aryi or heteroaryl fused imidazole comopounds of Formula (I) of this invention 

may be prepared by a variety of synthetic methods known to those skilled in the art. 




(I) 

In a desired reaction step of the processes described hereafter, hydroxy or amino 
10 groups protection and removal of the hydroxy or amino protecting groups with reactants and 
reagents used may be carried out according to known procedures such as those described in 
Protective Groups in Organic Synthesis edited by T. W. Greene et al. (John Wiley & Sons, 
1991). Typical hydroxy or amino protecting groups include benzyl, C2H50(C=0)-, 
CH3(C=0)-, t-butyldimethylsilyl(TBS), benzyloxycarbony! represented as Z and 
15 t-But-0-C(=0)- represented as t-Boc or Boc. 

Reaction Scheme 1 illustrates a method for the preparation of the compound of 
formula (1) wherein A is phenyl, B is ethylene, W is R''^"N wherein R^^ js H or C1.4 alkyi, and 
R'^b jg c-|_4 alkyI or aryl (hereinafter represented by Formula (]§)). 

Compound (la) may be prepared through the process comprising: 
20 (a) coupling reaction of a compound of formula 1-1 with 4-aminophenethylalcohol wherein X is 
a leaving group such as halo, mesylate(OMs) or tosyiate(OTs) to give a nitroaniiine compound 
of formula 1-2; 

(b) reduction of the resulting nitroaniiine compound of formula 1-2 to give a diamine 
compound of formula 1-3; 
25 (c) benzimidazole or imidazopyridine ring formation with the compound of formula 1-3 to give 
a compound of formula 1-4; 

(d) hydrolysis of the compound of formula 1-4 to give a compound of formula 1-5; 
conversion of the hydroxy group of the compound 1-5 into a suitable leaving group such as 
halo, OMs or OTs to give a compound of formula 1-6; 
30 (e) amination of the compound of formula 1-6 to give an amino compound of formula 1-7; and 
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(f) sulfonylurea formation with the compound of formula 1-7 to give the compound of formula 
(la). 
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Scheme 1 



/N02 



H2N. 

ll 



X=leaving group, 

such as halo.OTs, OMs; pref. F or CI 






G=leaving group, 

such as halo,OTs, OMs; pref. F or CI 



orZ-SOsNCO 
(when R^=H) 



o o'b 
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Each reaction step is described more specifically as follows: 

(a)-(b) The coupling reaction (a) may be carried out in the absence of, or presence of a base 
in a reaction inert solvent or without solvent. A preferred base Is selected from, for example, 
but not limited to, an alkali or alkaline earth metal hydroxide, alkoxide, carbonate, or hydride, 
5 such as sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, 
potassium ferf-butoxide, sodium carbonate, potassium carbonate, potassium fluoride, sodium 
hydride or potassium hydride, or an amine such as triethylamine, tributylamine, 
diisopropylethylamine, 2,6-lutidine, pyridine or dimethylamlnopyridine In the presence or 
absence of a reaction inert solvent. Preferred reaction inert solvents include, but are not 

10 limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran, dimethylformamide (DMF), 1,4-dloxane, 
dimethylsulfoxide (DMSO) or mixtures thereof. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 to 150 °C, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 

15 preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. Then the resulting compound of formula 1-2 may be extracted and 
subjected to reduction to give the compound of formula 1-3. The reduction may be carried 
out in the presence of a suitable reducing agent In a reaction inert solvent or without solvent. 
A preferred reducing agent is selected from, for example, but not limited to, LiA!H4, LiBH4, 

20 Fe, Sn or Zn. When a reducing reagent is Fe, Sn or Zn, If desired, the reaction Is carried out 
under acidic conditions in the presence of water. Preferred reaction Inert solvents include, but 
are not limited to, methanol, ethanol, diglyme, benzene, toluene, xylene, o-dlchlorobenzene, 
dichloromethane, 1,2-dlchloroethane, tetrahyrofuran, 1,4-dloxane, or mixtures thereof. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 

25 0 to 150 °C, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. The reduction may also be 
carried out under known hydrogenation conditions in the presence of a metal catalyst under 
hydrogen atmosphere or in the presence of hydrogen sources such as hydrazine or formic 

30 acid. If desired, the reaction is carried out under acidic conditions, for example, in the 
presence of hydrochloric acid or acetic acid. A preferred metal catalyst is selected from, for 
example, but not limited to, nickel catalysts such as Raney nickel, palladium catalysts such as 
Pd-C, platinum catalysts such as Pt02, or ruthenium catalysts such as RuCl2 (Ph3P)3. 
Preferred reaction inert solvents include, but are not limited to, methanol, ethanol, ethyl 

35 acetate, THF or mixtures thereof. The reaction may be carried out at a temperature in the 
range from of -100 to 150 °C, preferably in the range of 0°C to 100 °C, but if necessary, lower 
or higher temperature can be employed. Reaction times are, in general, from 1 minute to a 
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day, preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

(c) The compound of formula 1-3 may be cyclized to form a benzimidazoie or imidazopyridine 
ring by any synthetic procedure applicable to structure-related compounds known to those 
5 skilled in the art (for example, see Grimmett, M.R. Imidazoles and Their Benzo Derivatives: 
(iii) Synthesis and Applications. In Comprehensive Heterocyclic Chemistry, Kevin T. Potts, 
Eds.; Pergamon Press Ltd.: Oxford, UK, 1984; Vol.5, pp457-498., Grimmett, M.R. Imidazoles. 
In Comprehensive Heterocyclic Chemistry II, Ichiro Shinkai, Eds.; Elsevier Science Ltd.: 
Oxford, UK, 1996; Vol.3, pp77-220., Townsend L.B; Wise D.S. Bicycio 5-6 Systems: Three 
, 10 Heteroatoms 2:1. In Comprehensive Heterocyclic Chemistry II, Christopher A. Ramsden, 
Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Vol.7, pp283-349). For example, the 
compound of formula 1-3 is reacted with an appropriate cydizing reagent to give the 
compound of formula 1-4 in a reaction inert solvent in the presence of, or absence of a 
coupling reagent. If desired, this reaction may be catalyzed by an acid such as para- 

15 toluenesulfonic acid or camphersulfonic acid. Suitable cydizing reagents include, but are not 
limited to, a carboxylic acid, an amino carboxylic acid, an acid anhydride (e.g., acetic 
anhydride, isobutyric anhydride, benzoic anhydride, isonicotinic anhydride and the like) a 
formamidine (e.g., formamidine alkylate such as formamidine acetate), an alkyi carbonyl 
halide (e.g., a cycloalkyi carbonyl halide, bicyclic or bicyclic-heterocyclic-carbonyl halide, 

20 spirocarbocyclic- or spiro-heterocyclic-carbonyl halide), an aryl or an aryl alkyI carbonyl halide 
(e.g., phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyl carboxylic acid 
compound), trialkyi orthoformate (e.g., triethyl orthoformate), and the like. Suitable reaction 
inert solvents include, but are not limited to, benzene, toluene, xylene, o-dlchlorobenzene, 
nitrobenzene, dichloromethane, 1,2-dichloroethane, tetrahyrofuran (THF), dimethylformamide 

25 (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. Suitable coupling 
reagents are those typically used in peptide synthesis including, but are not limited to, 
dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1-yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 

30 (DPPA), or the like. The reaction may be carried out at a temperature in the range from of - 
100 °C to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, 
lower or higher temperature can be employed. Reaction times are, in general, from 1 minute 
to a few days, preferably from 30 minutes to 48 hours, however shorter or longer reaction 
times, if necessary, can be employed. 

35 (d) The hydrolysis of the compound of formula 1-4 may be carried out by conventional 
procedures. The hydrolysis may be carried out by treatment with base. A preferred base is 
selected from, for example, but not limited to, an alkali or alkaline earth metal hydroxide. 
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aikoxide, carbonate, or halide, such as sodium hydroxide, potassium hydroxide, sodium 
methoxide, sodium ethoxide, potassium tert-butoxide, sodium carbonate, potassium 
carbonate or lithium iodide, in the presence or absence of a reaction inert soivent. Preferred 
reaction inert solvents include, but are not limited to, water, methanol, ethanol, isopropanol, 
5 tetrahyrofuran (THF), benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
dichloromethane, 1 ,2-dichloroethane, or mixtures thereof. Reaction temperatures are 
generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux 
temperature, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 

10 shorter or longer reaction times, if necessary, can be employed. 

(e)-(f) Step (e) and step (f) may be carried out under conditions known to those skilled in the 
art. For example, the hydroxy group of the compound of formula 1-5 may be converted to the 
halogen group using a halogenating agent in the presence or absence of a reaction inert 
solvent. Preferred halogenating agents include, but are not limited to, thionyl chloride, oxalyl 

15 chloride, para-toluenesulfonyl chloride, methanesulfonyl chloride, hydrogen halide such as 
hydrogen chloride or hydrogen bromide, phosphorus tri-halide such as phosphorus trichloride 
or phosphorus tribromide, phosphorus penta-halide such as phosphorus pentachloride, N- 
halo-succinimide such as N-chlorosuccinimide (NCS) or N-bromosuccinimide (NBS), 
phosphorus oxychloride, trimethylsilyl halide such as trimethylsilyl chloride or trimethylsllyl 

20 bromide, phosphorus reagents such as triphenyl phosphine, tributyl phosphine or 
triphenylphosphite in the presence of halogen source such as carbon tetrachloride, carbon 
tetrabromide, bromine, iodine, NBS or NCS. Preferred reaction inert solvents include, but are 
not limited to, tetrahyrofuran (THF), benzene, toluene, xylene, o-dichlorobenzene, 
nitrobenzene, pyridine, dichloromethane, 1,2-dichloroethane, carbon tetrachloride, carbon 

25 tetrabromide or mixtures thereof. Reaction temperatures are generally in the range of -100 to 
250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. Alternatively, a hydroxy group of the compound of formula 1-5 may be 

30 converted to the sulfonate group using a sulfonating agent in the presence of, or absence of a 
base. Preferred sulfonating agents include, but are not limited to, para-toluenesulfonyl 
chloride, para-toluenesulfonic anhydride, methanesulfonyl chloride, methanesulfonic 
anhydride, trifluoromethanesulfonic anhydride, or the like in the presence of, or absence of a 
reaction-inert solvent. A preferred base is selected from, for example, but not limited to, an 

35 alkali or alkaline earth metal hydroxide, alkoxide, carbonate, halide or hydride, such as 
sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, sodium carbonate, potassium carbonate, potassium fluoride, sodium hydride or 
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potassium hydride, or an amine such as triethylamine, tributylamine, diisopropylethyiamine, 
pyridine or dimethyiaminopyridine in the presence or absence of a reaction inert solvent. 
Preferred reaction inert solvents include, but are not limited to, benzene, toluene, xylene, 
o-dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1 ,2-dichloroethane, 
5 tetrahyrofuran, dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures 
thereof. Reaction temperatures are generally in the range of -100 °C to 250 °C, preferably in 
the range of 0 °C to the reflux temperature, but if necessary, lower or higher temperature can 
be employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 
minutes to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

10 Then, the resulting compound of formula 1-6 may be subjected to the amination to give the 
compound of formula 1-7. For example, the compound of formula 1-6 is reacted with R''^- 
NH2 wherein R''^ is as defined herein before. The reactants may be heated together in the 
absence or presence of a reaction inert solvent. Preferred reaction inert solvents include, but 
are not limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 

15 dichloromethane, 1,2-dichloroethane, or mixtures thereof. Preferably, the reaction conducted 
In the presence of base. A preferred base is selected from, for example, but not limited to, an 
alkali or alkaline earth metal hydroxide, alkoxide, carbonate, or hydride, such as sodium 
hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium teii- 
butoxide, sodium carbonate, potassium carbonate, sodium hydride or potassium hydride, or 

20 an amine such as triethylamine, tributylamine, diisopropylethyiamine, pyridine or 
dimethyiaminopyridine. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 

25 can be employed. 

(g) The compound of formula 1-7 may be treated with Z-S02N(r2)C(=0)0-R'"^, wherein R""^ 
is aryl or C1.4 alkyi, or Z-SO2NCO to give the compound of formula (la). The reaction may 
be carried out in the absence or presence of a reaction inert solvent. Preferred reaction inert 
solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 

30 nitrobenzene, pyridine, dichloromethane, 1,2-dichloroethane, or mixtures thereof. If desired, 
the reaction may be carried out in the presence of base, such as triethyl amine, 
diisopropylethyiamine, or N-methylmorphorine. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if 
necessary, lower or higher temperature can be employed. Reaction times are, in general, 

35 from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter or longer 
reaction times, if necessary, can be employed. 
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The compound of formula 1-2 may also be prepared by the Ullman reaction as shown 
in Scheme 1a. A compound of formula 1a-1 maybe treated with a compound of formula 1a-2 
in the absence or presence of a reaction inert solvent. Preferred reaction inert solvents 
include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, 
5 pyridine, dimethylformamide (DMF), dimethoxyethane (DME) or mixtures thereof. Preferably, 
the reaction is conducted in the presence of metal catalyst. A preferred metal catalyst is 
selected from, for example, but not limited to, copper and nickel. Preferably, the reaction is 
conducted in the presence of base. A preferred base is selected from, for example, but not 
limited to, an alkali or alkaline earth metal hydroxide, alkoxide, carbonate, or hydride, such as 

10 sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, sodium carbonate, potassium carbonate, sodium hydride or potassium hydride, or 
an amine such as triethylamine, tributylamine, diisopropylethylamine, pyridine or 
dimethylaminopyridine. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 

15 temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

Scheme 1a 




Ullman reaction 

1a-1 

X is halo, pref. I, Br or CI 

OH 

1-2 

As shown in Scheme 1b, an intermediate compound of formula 1b-4 (1-7 wherein 
20 R''^ is H) may be prepared through the process comprising: 

(a) azide formation; and 

(b) reduction of the resulting azide compound of formula 1b-3 to give an amine compound of 
the formula 1b-4. 
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Scheme 1b 




OH 



1b-2(1-5) 

More specifically, the nucleophilic displacement with azide may be carried out by 
conventional procedures in the absence or presence of a reaction inert solvent. Preferred 
reaction inert solvents include, but are not limited to, benzene, toluene, xylene, 
5 o-dichlorobenzene, nitrobenzene, dichloromethane, 1 ,2-dichioroethane, dimethylformamide 
(DMF), dimethoxyethane (DME), hexamethylphosphoramide (HMPA) or mixtures thereof. 
Preferred azide agents are selected from, but are not limited to, sodium azide or lithium azide. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 
0 °C to the reflux temperature, but if necessary, lower or higher temperature can be 

10 employed. Reaction times are, in general, from several minutes to a day, preferably from 20 
minutes to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

A compound of formula 1b-3 may also be prepared by the Mitsunobu reaction. The 
compound of formula 1b-2 may be treated with diphenylphosphoryl azide (DPPA) or HN3 in 
the presence of dialkyi azodicarboxylate such as diethyl azodicarboxylate (DEAD) and 

15 phosphine reagent such as triphenylphosphine. Preferably, this reaction may be carried out in 
a reaction-inert solvent. Preferred reaction inert solvents include, but are not limited to, 
tetrahydrofuran (THF), diethyl ether, dimethylformamide (DMF), benzene, toluene, xylene, 0- 
dichlorobenzene, nitrobenzene, dichloromethane, 1 ,2-dichloroethane, dimethoxyethane 
(DME), or mixtures thereof. The reduction may be carried out in the presence of a suitable 

20 reducing agent such as lithium aluminum hydride, sodium borohydride, triethyl phosphite. 
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triphenylphosphine, zinc, dibutyl tinhydride or diboran in a reaction inert solvent selected form, 
but not limited to, THF, dietlnyl ether, metiianol, ethanol. If desired, ttie reaction may be 
carried out under acidic conditions in the presence of hydrochloric acid or acetic acid. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 
5 0 °C to the reflux temperature, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes 
to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

The reduction may also be carried out under known hydrogenation conditions in the 
presence of a metal catalyst such as Lindlar catalysts, Raney nickel catalysts, palladium 

10 catalysts or platinum catalysts (preferably Lindlar catalysts, palladium catalysts or platinum 
catalysts). This reaction may be carried out under hydrogen atmosphere in a reaction inert 
solvent such as methanol, ethanol, ethyl acetate or THF. Reaction temperatures are 
generally in the range of -100 to 250 °C, preferably in the range of 0 °C to the reflux 
temperature, but if necessary, lower or higher temperature can be employed. Reaction times 

15 are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter 
or longer reaction times, if necessary, can be employed. 

As shown in Scheme 1c, an intermediate compound of formula 1c-5(1b-4) may also 
be prepared through the process comprising: 

(a) coupling reaction of a compound of formula 1c-1(1-1), wherein X is a leaving group such 
20 as halo, mesylate and tosylate, with a 4-aminophenylacetonitrile to give a nitroaniline 

compound of formula 1c-2; 

(b) chemoselective reduction of the resulting nitroaniline compound of formula 1c-2 to give a 
diamine compound of formula 1c-3; 

(c) benzimidazole or imidazopyridine ring formation with the compound of formula 1c-3 to give 
25 a compound of formula 1c-4; and 

(d) reduction of the resulting compound of formula 1c-4 to give an amine compound of the 
formula 1c-5(1b-4). 
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Scheme 1c 




Each reaction step is described more specifically as follows. 

(a)-(b) The coupling reaction (a) may be carried out in the absence of, or presence of a base 
in a reaction inert solvent or without solvent. A preferred base is selected from, for example, 
5 but not limited to, an alkali or alkaline earth metal hydroxide, alkoxide, carbonate or hydride, 
such as sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, 
potassium fert-butoxide, sodium carbonate, potassium carbonate, potassium fluoride, sodium 
hydride or potassium hydride, or an amine such as triethylamine, tributyiamine, 
diisopropylethylamine, 2,6-lutidine, pyridine or dimethyiaminopyridine in the presence or 

10 absence of a reaction inert solvent. Preferred reaction inert solvents include, but are not 
limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran, dimethylformamide (DIVIF), 1,4-dioxane, 
dimethylsuifoxide (DMSO) or mixtures thereof. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 to 150 °C, but if necessary, lower or 

15 higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

Then the resulting compound of formula 1c-2 may be extracted and subjected to 
reduction to give the compound of formula 1c-3. The reduction may be carried out in the 
20 presence of a reducing agent in a reaction inert solvent or without solvent. A preferred 
reducing agent is selected from, for example, but not limited to, Fe, Sn or Zn. If desired, the 
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reaction is carried out under acidic conditions in the presence of water. Preferred reaction 
inert solvents include, but are not limited to, methanol, ethanol, diglyme, benzene, toluene, 
xylene, o-dichlorobenzene, dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran, 1,4-dioxane, 
or mixtures thereof. Reaction temperatures are generally in the range of -100 to 250 °C, 
5 preferably in the range of 0 to 150 °C, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes 
to 5 hours, however shorter or longer reaction times, if necessary, can be employed, 
(c) The compound of formula 1c-3 may be cyclized to form a benzimidazole or 
imidazopyridine ring by any synthetic procedure applicable to structure-related compounds 
10 known to those skilled in the art (for example, see Grimmett, M.R. Imidazoles and Their 
Benzo Derivatives: (iii) Synthesis and Applications. In Comprehensive Heterocyclic Ctiemistry, 
Kevin T. Potts, Eds.; Pergamon Press Ltd.: Oxford, UK, 1984; Vol.5, pp457-498., Grimmett, 
M.R. Imidazoles. In Comprehensive Heterocyclic Chemistry II, Ichiro Shinkai, Eds.; Elsevier 
Science Ltd.: Oxford, UK, 1996; Vol.3, pp77-220., Townsend L.B; Wise D.S. Bicycio 5-6 
15 Systems: Three Heteroatoms 2:1. In Comprehensive Heterocyclic Chemistry II, Christopher 
A. Ramsden, Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Vol.7, pp283-349). For example, 
the compound of formula 1c-3 is reacted with an appropriate cyclizing reagent to give the 
compound of formula 1c-4 in a reaction inert solvent in the presence of, or absence of a 
coupling reagent. If desired, this reaction may be catalyzed by an acid such as para- 
20 toluenesulfonic acid or camphersulfonic acid. Suitable cyclizing reagents include, but are not 
limited to, a carboxylic acid, an amino carboxylic acid, an acid anhydride (e.g., acetic 
anhydride, isobutyric anhydride, benzoic anhydride, isonicotinic anhydride and the like) a 
formamidine (e.g., formamidine alkylate such as formamidine acetate), an alkyl carbonyi 
halide (e.g., a cycloalkyi carbonyi halide, bicyclic or bicyclic-heterocyclic-carbonyl halide, 
25 spirocarbocyclic- or spiro-heterocyclic-carbonyl halide), an ary! or an aryi alkyl carbonyi halide 
(e.g., phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyl carboxylic acid 
compound), carbon disulfide, trialkyi orthoformate (e.g., triethyl orthoformate), and the like. 
Suitable reaction inert solvents include, but are not limited to, benzene, toluene, xylene, o- 
dichlorobenzene, nitrobenzene, dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran (THF), 
30 dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. 
Suitable coupling reagents are those typically used in peptide synthesis including, but are not 
limited to, dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1-yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenyiphosphorylazide 
35 (DPPA) , or the like. The reaction may be carried out at a temperature in the range from of - 
100 to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower 
or higher temperature can be employed. Reaction times are, in general, from 1 minute to a 
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few days, preferably from 30 minutes to 48 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

The reduction of the compound of formula 1c-4 may be carried out in the presence of 
a suitable reducing agent such as diboran, boran-methyl sulfide complex, or lithium aluminum 
5 hydride in a reaction inert solvent selected form, but not limited to, THF or diethyl ether. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 
0 °C to the reflux temperature, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes 
to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

10 The reduction of the compound of formula 1c-4 may also be carried out under known 

hydrogenation conditions such as in the presence of a metal catalyst such as Raney nickel 
catalysts, palladium catalysts or platinum catalysts under hydrogen atmosphere. This 
reaction may be carried out in a reaction inert solvent such as methanol, ethanol, chloroform 
or THF in the presence or absence of hydrogen chloride. If necessary, this reduction may be 

15 carried out under the adequate pressure in the range from about 0.5 to 10 kg/cm^, preferably 
in the range from 1 to 6 kg/cm2. Reaction temperatures are generally in the range of -100 to 
250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 

20 can be employed. 

The compound of formula (la) may also be prepared from the compound of formula 
1d-1{1-7) through a carbamate compound of formula 1d-2, as depicted in Scheme id. 
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Scheme 1d 




la 



The compound of formula 1d-1(1-7) may be treated with the carbonating agents (R''^ 
is aryl or C-1.4 all<yi) such as aikyi or aryi haioformate, diail<yi or diary! dicarbonate or alkyi or 
aryl hydrogen dicarbonate in the presence or absence of a base. Suitable bases include, for 
5 example, an alkali or alkaline earth metal hydroxide, alkoxide, carbonate, halide or hydride, 
such as sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, 
potassium fert-butoxide, sodium carbonate, potassium carbonate, cesium carbonate, 
potassium fluoride, sodium hydride or potassium hydride, or an amine such as triethylamine, 
tributylamine, diisopropylethylamine, pyridine or dimethylaminopyridine in the presence or 
10 absence of a reaction inert solvent. Preferred reaction inert solvents include, but are not 
limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine. 
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dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran, dimethylformamide (DMF), 1,4-dioxane, 
dimethylsulfoxide (DMSO) or mixtures thereof. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 to 150 °C, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from several minutes to 
5 a day, preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

The resulting carbamate compound of formula 1d-2 may reacted with the 
sulfonamide compound in the presence of a base such as listed above in a reaction inert 
solvent as listed above (preferably DMF). Reaction temperatures are generally in the range of 
10 -100 to 250 °C, preferably in the range of 0 to 150 °C, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

As shown in Scheme 1e, an intermediate compound of formula 1e-5 (1b-4) may also 
15 be prepared through the process comprising: 

(a) coupling reaction of a compound of formula 1e-1 (1-1), wherein X is a leaving group such 
as halo, mesylate, tosylate, and triflate with a protected 4-aminophenylethylamine to give a 
nitroaniline compound of formula 1e-2; 

(b) reduction of the resulting nitroaniline compound of formula 1e-2 to give a diamine 
20 compound of formula 1e-3; 

(c) benzimidazole or imidazopyridine ring formation with the compound of formula 1e-3 to give 
a compound of formula 1e-4; and 

(d) deprotection of the resulting compound of formula 1e-4 to give an amine compound of the 
formula 1e-5 (1b-4). 
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Scheme 1e 




^ 1e-5(1b-4) 

Each reaction step is described more specifically as follows. 

(a)-(b) The coupling reaction (a) may be carried out in the absence of, or presence of a base 
in a reaction inert solvent. A preferred base is selected from, for example, but not limited to, 
5 an alkali or alkaline earth metal hydroxide, alkoxide, carbonate, or hydride, such as sodium 
hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium fert- 
butoxide, sodium carbonate, potassium carbonate, sodium hydride or potassium hydride, or 
an amine such as triethylamine, tributylamine, diisopropylethylamine, 2,6-lutidine, pyridine or 
dimethylaminopyridine in the presence of a reaction inert solvent. Preferred reaction inert 

10 solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 
nitrobenzene, pyridine, dichloromethane, 1,2-dichloroethane, tetrahyrofuran, 
dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 
0 to 150 °C, but if necessary, lower or higher temperature can be employed. Reaction times 

15 are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. 

Then the resulting compound of formula 1e-2 may be extracted and subjected to reduction to 
give the compound of formula 1e-3. The reduction may be carried out in the presence of a 
reducing agent in a reaction inert solvent. A preferred reducing agent is selected from, for 
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example, but not limited to, Fe, Sn or Zn. If desired, tine reaction is carried out under acidic 
conditions in tine presence of water. Preferred reaction inert solvents include, but are not 
limited to, methanol, ethanol, diglyme, benzene, toluene, xylene, o-dichlorobenzene, 
dichloromethane, 1,2-dichloroethane, tetrahyrofuran, 1,4-dioxane, or mixtures thereof. 
5 Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 
0 to 150 °C, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. The reduction may also be 
carried out under known hydrogenation conditions in the presence of a metal catalyst under 

10 hydrogen atmosphere or in the presence of hydrogen sources such as hydrazine or formic 
acid. If desired, the reaction is carried out under acidic conditions, for example, in the 
presence of hydrochloric acid or acetic acid. A preferred metal catalyst is selected from, for 
example, but not limited to, nickel catalysts such as Raney nickel, palladium catalysts such as 
Pd-C, platinum catalysts such as Pt02, or ruthenium catalysts such as RuCl2 (Ph3P)3. 

15 Preferred reaction inert solvents include, but are not limited to, methanol, ethanol, ethyl 
acetate, THF or mixtures thereof. The reaction may be carried out at a temperature in the 
range from of -100 to 150 °C, preferably in the range of 0°C to 100 °C, but if necessary, lower 
or higher temperature can be employed. Reaction times are, in general, from 1 minute to a 
day, preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if 

20 necessary, can be employed. 

(c) The compound of formula 1e-3 may be cyclized to form a benzimidazole or 
imidazopyridine ring by any synthetic procedure applicable to structure-related compounds 
known to those skilled in the art (for example, see Grimmett, M.R. Imidazoles and Their 
Benzo Derivatives: (iii) Synthesis and Applications. In Comprehensive Heterocyclic Chemistry, 

25 Kevin T. Potts, Eds.; Pergamon Press Ltd.: Oxford, UK, 1984; Vol.5, pp457-498., Grimmett, 
M.R. Imidazoles. In Comprehensive l-leterocyclic Chemistry II, Ichiro Shinkai, Eds.; Elsevier 
Science Ltd.: Oxford, UK, 1996; Vol.3, pp77-220., Townsend L.B; Wise D.S. BicycIo 5-6 
Systems: Three Heteroatoms 2:1. In Comprehensive Heterocyclic Chemistry II, Christopher 
A. Ramsden, Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Vol.7, pp283-349). For example, 

30 the compound of formula 1e-3 is reacted with an appropriate cyclizing reagent to give the 
compound of formula 1e-4 in a reaction inert solvent in the presence of, or absence of a 
coupling reagent. If desired, this reaction may be catalyzed by an acid such as para- 
toluenesulfonic acid or camphersulfonic acid. Suitable cyclizing reagents include, but are not 
limited to, a carboxylic acid, an amino carboxylic acid, an acid anhydride (e.g., acetic 

35 anhydride, isobutyric anhydride, benzoic anhydride, isonicotinic anhydride and the like) a 
formamidine (e.g., formamidine alkylate such as formamidine acetate), an alkyl carbonyl 
halide (e.g., a cycloalkyl carbonyl halide, bicyclic or bicyclic-heterocyclic-carbonyl halide, 
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spirocarbocyclic- or spiro-heterocyclic-carbonyl halide), an aryl or an aryl alkyl carbonyl halide 
(e.g., phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyl carboxylic acid 
compound), carbon disulfide, trialkyi orthoformate (e.g., triethyl orthofornnate), and the lil<e. 
Suitable reaction inert solvents include, but are not limited to, benzene, toluene, xylene, o- 
5 dichlorobenzene, nitrobenzene, dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran (THF), 
dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. 
Suitable coupling reagents are those typically used in peptide synthesis including, but are not 
limited to, dicyclohexylcarbodiimide (DCC), diisopropyicarbodiimide (DIPC), 1 -ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1-yloxy- 

10 tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 
(DPPA) , or the like. The reaction may be carried out at a temperature in the range from of - 
100 to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower 
or higher temperature can be employed. Reaction times are, in general, from 1 minute to a 
few days, preferably from 30 minutes to 48 hours, however shorter or longer reaction times, if 

15 necessary, can be employed. 

(d) The deprotection of the compound of formula 1e-4 may be carried out according to known 
procedures such as those described in Protective Groups in Organic Synthesis edited by T. 
W. Greene et al. (John Wiley & Sons, 1991). Typical amino protecting groups include benzyl 
represented as Bn, benzyloxycarbonyl represented as Cbz or Z and t-But-0-C(=0)- 

20 represented as t-Boc or Boc. In the case of Bn or Z protection, the removal of the amino 
protecting groups may be carried out under, for example, but not limited to, known 
hydrogenolysis conditions in the presence of a metal catalyst under hydrogen atmosphere or 
in the presence of hydrogen sources such as formic acid or ammonium formate in a reaction 
inert solvent. If desired, the reaction is carried out under acidic conditions, for example, in the 

25 presence of hydrochloric acid or acetic acid. A preferred metal catalyst is selected from, for 
example, but not limited to, palladium catalysts such as Pd-C. Preferred reaction inert 
solvents include, but are not limited to, methanol, ethanol, ethyl acetate, THF or mixtures 
thereof. The reaction may be carried out at a temperature in the range from of -100 to 150 
°C, preferably in the range of 0 °C to 100 °C, but if necessary, lower or higher temperature can 

30 be employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 
minutes to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 
In the case of Boc protection, the removal of the amino protecting groups may be carried out 
under, for example, but not limited to, known acid hydrolysis conditions in a reaction inert 
solvent or without solvent, if desired, the reaction is carried out under acidic conditions, for 

35 example, in the presence of hydrochloric acid or trifluoroacetic acid with a reaction inert 
scavenger of f-butyl cations. Preferred reaction inert scavenger of f-butyl cations include, but 
are not limited to, benzene, thiophenol, anisole, thioanisole, thiocresole, cresole, or dimethyl 
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sulfide. Preferred reaction inert solvents include, but are not limited to, metlnanol, ethano!, 
etlnyl acetate, dioxane or mixtures thereof. The reaction may be carried out at a temperature 
in the range from of -100 to 150 °C, preferably in the range of 0°C to 100 °C, but if necessary, 
lower or higher temperature can be employed. Reaction times are, in general, from 1 minute 
5 to a day, preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

Reaction Scheme 1f illustrates a method for the preparation of the compound of 
formula (I) wherein W is R^^'N wherein R''^ is H or aikyl, and R""^ is C-1.4 alkyl or aryl 
(hereinafter represented by Formula (If)). 
10 Compound (If) may be prepared through the process comprising: 

(a) coupling reaction of a compound of formula 1f-1 with a compound of formula 1f-0 wherein 
X is a leaving group such as halo, mesylate(OMs) or tosylate(OTs) to give a nitroaniline 
compound of formula 1f-2; 

(b) reduction of the resulting nitroaniline compound of formula 1f-2 to give a diamine 
15 compound of formula 1f-3; 

(c) benzimidazole or imidazopyridine ring formation with the compound of formula 1f-3 to give 
a compound of formula 1f-4; 

(d) hydrolysis of the compound of formula 1f-4 to give a compound of formula 1f-5; 
conversion of the hydroxy group of the compound 1f-5 into a suitable leaving group such as 

20 halo, OMs or OTs to give a compound of formula 1f-6; 

(e) amination of the compound of formula 1f-6 to give an amino compound of formula 1f-7; 
and 

(f) sulfonylurea formation with the compound of formula 1f-7 to give the compound of formula 
(If). 
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Scheme 1f 
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Each reaction step is described more specifically as follows: 

(a)-(b) The coupling reaction (a) may be carried out in the absence of, or presence of a base 
in a reaction inert solvent or without solvent. A preferred base is selected from, for example, 
but not limited to, an alkali or alkaline earth metal hydroxide, alkoxide, carbonate, halide or 
hydride, such as sodium hydroxide, potassium hydroxide, sodium methoxide, sodium 
ethoxide, potassium ferf-butoxide, sodium carbonate, potassium carbonate, potassium 
fluoride, sodium hydride or potassium hydride, or an amine such as triethylamine, 
tributylamine, diisopropylethylamine, 2,6-lutidine, pyridine or dimethylaminopyridine in the 
presence or absence of a reaction inert solvent. Preferred reaction inert solvents include, but 
are not limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
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dichloromethane, 1,2-dichloroethane, tetrahyrofuran, dimethylformamide (DMF), 1,4-dioxane, 
dimethylsulfoxide (DMSO) or mixtures thereof. Reaction temperatures are generaily in tine 
range of -100 to 250 °C, preferably in the range of 0 to 150 °C, but if necessary, lower or 
higher temperature can be empioyed. Reaction times are, in general, from 1 minute to a day, 
5 preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. Then the resulting compound of formula 1f-2 may be extracted and 
subjected to reduction to give the compound of formula 1f-3. The reduction may be carried 
out in the presence of a suitable reducing agent in a reaction inert solvent or without solvent. 
A preferred reducing agent is selected from, for example, but not limited to, LiAIH4, LiBH4, 
10 Fe, Sn or Zn. When a reducing reagent is Fe, Sn or Zn, if desired, the reaction is carried out 
under acidic conditions in the presence of water. Preferred reaction inert solvents include, but 
are not limited to, methanol, ethanol, diglyme, benzene, toluene, xylene, o-dichlorobenzene, 
dichloromethane, 1,2-dichloroethane, tetrahyrofuran, 1,4-dioxane, or mixtures thereof. 
Reaction temperatures are generally in the range of -1 00 to 250 °C, preferably in the range of 
15 0 to 150 °C, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. The reduction may also be 
carried out under known hydrogenation conditions in the presence of a metal catalyst under 
hydrogen atmosphere or in the presence of hydrogen sources such as hydrazine or formic 
20 acid. If desired, the reaction is carried out under acidic conditions, for example, in the 
presence of hydrochloric acid or acetic acid. A preferred metal catalyst is selected from, for 
example, but not limited to, nickel catalysts such as Raney nickel, palladium catalysts such as 
Pd-C, platinum catalysts such as Pt02, or ruthenium catalysts such as RuCl2 (Ph3P)3. 
Preferred reaction inert solvents include, but are not limited to, methanol, ethanol, ethyl 
25 acetate, THF or mixtures thereof. The reaction may be carried out at a temperature in the 
range from of -100 to 1 50 °C, preferably in the range of 0 °C to 100 °C, but if necessary, lower 
or higher temperature can be employed. Reaction times are, in general, from 1 minute to a 
day, preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if 
necessary, can be employed. 
30 (c) The compound of formula 1f-3 may be cyclized to form a benzimidazole or imidazopyridine 
ring by any synthetic procedure applicable to structure-related compounds known to those 
skilled in the art (for example, see Grimmett, M.R. Imidazoles and Their Benzo Derivatives: 
(iii) Synthesis and Applications. In Comprehensive Heterocyclic Chemistry, Kevin T. Potts, 
Eds.; Pergamon Press Ltd.: Oxford, UK, 1984; Vol.5, pp457-498., Grimmett, M.R. Imidazoles. 
35 in Comprehensive Heterocyclic Chemistry II, Ichiro Shinkai, Eds.; Elsevier Science Ltd.: 
Oxford, UK, 1996; Vol.3, pp77-220., Townsend L.B; Wise D.S. Bicyclo 5-6 Systems: Three 
Heteroatoms 2:1. In Comprehensive Heterocyclic Chemistry II, Christopher A. Ramsden, 
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Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Voi.7, pp283-349). For example, the 
compound of formula 1f-3 is reacted with an appropriate cyclizing reagent to give the 
compound of formula 1f-4 in a reaction inert solvent In the presence of, or absence of a 
coupling reagent. If desired, this reaction may be catalyzed by an acid such as para- 
5 toluenesulfonic acid or camphersulfonic acid. Suitable cyclizing reagents include, but are not 
limited to, a carboxylic acid, an amino carboxylic acid, an acid anhydride (e.g., acetic 
anhydride, isobutyric anhydride, benzoic anhydride, isonicotinic anhydride and the like) a 
formamidine (e.g., formamidine alkylate such as formamidine acetate), an alkyl carbonyi 
halide (e.g., a cycloalkyl carbonyi halide, bicyclic or bicyclic-heterocyclic-carbonyi halide, 
10 spirocarbocyclic- or spiro-heterocydic-carbonyl halide), an aryl or an aryi alkyl carbonyi halide 
(e.g., phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyi carboxylic acid 
compound), trialkyi orthoformate (e.g., triethyl orthoformate), and the like. Suitable reaction 
inert solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 
nitrobenzene, dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran (THF), dimethylformamide 
15 (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. Suitable coupling 
reagents are those typically used in peptide synthesis including, but are not limited to, 
dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1-yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 
20 (DPPA), or the like. The reaction may be carried out at a temperature in the range from of - 
100 °C to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, 
lower or higher temperature can be employed. Reaction times are, in general, from 1 minute 
to a few days, preferably from 30 minutes to 48 hours, however shorter or longer reaction 
times, if necessary, can be employed. 
25 (d) The hydrolysis of the compound of formula 1f-4 may be carried out by conventional 
procedures. The hydrolysis may be carried out by treatment with base. A preferred base is 
selected from, for example, but not limited to, an alkali or alkaline earth metal hydroxide, 
alkoxide, carbonate, or halide, such as sodium hydroxide, potassium hydroxide, sodium 
methoxide, sodium ethoxide, potassium ferf-butoxide, sodium carbonate, potassium 
30 carbonate or lithium iodide, in the presence or absence of a reaction inert solvent. Preferred 
reaction inert solvents include, but are not limited to, water, methanol, ethanol, isopropanol, 
tetrahyrofuran (THF), benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
dichloromethane, 1 ,2-dichloroethane, or mixtures thereof. Reaction temperatures are 
generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux 
35 temperature, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. 
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(e)-(f) Step (e) and step (f) may be carried out under conditions known to tliose si<illed in tlie 
art. For example, the hydroxy group of the compound of formula 1f-5 may be converted to 
the halogen group using a halogenating agent in the presence or absence of a reaction inert 
solvent. Preferred halogenating agents include, but are not limited to, thionyl chloride, oxalyl 
chloride, para-toluenesulfonyl chloride, methanesulfonyl chloride, hydrogen halide such as 
hydrogen chloride or hydrogen bromide, phosphorus tri-halide such as phosphorus trichloride 
or phosphorus tribromide, phosphorus penta-halide such as phosphorus pentachioride, N- 
halo-succinimide such as N-chlorosuccinimide (NCS) or N-bromosuccinimide (NBS), 
phosphorus oxychloride, trimethylsilyl halide such as trim ethyl silyl chloride or trimethylsilyl 
bromide, phosphorus reagents such as triphenyl phosphine, tributyl phosphine or 
triphenylphosphite in the presence of halogen source such as carbon tetrachloride, carbon 
tetrabromide, bromine, iodine, NBS or NCS. Preferred reaction inert solvents include, but are 
not limited to, tetrahyrofuran (THF), benzene, toluene, xylene, o-dichlorobenzene, 
nitrobenzene, pyridine, dichloromethane, 1 ,2-dichloroethane, carbon tetrachloride, carbon 
tetrabromide or mixtures thereof. Reaction temperatures are generally in the range of -100 to 
250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. Alternatively, a hydroxy group of the compound of formula 1f-5 may be 
converted to the sulfonate group using a sulfonating agent in the presence of, or absence of a 
base. Preferred sulfonating agents include, but are not limited to, para-toluenesulfonyl 
chloride, para-toluenesulfonic anhydride, methanesulfonyl chloride, methanesulfonic 
anhydride, trifluoromethanesulfonic anhydride, or the like in the presence of, or absence of a 
reaction-inert solvent. A preferred base is selected from, for example, but not limited to, an 
alkali or alkaline earth metal hydroxide, alkoxide, carbonate, halide or hydride, such as 
sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, sodium carbonate, potassium carbonate, potassium fluoride, sodium hydride or 
potassium hydride, or an amine such as triethylamine, tributylamine, diisopropylethylamine, 
pyridine or dimethylaminopyridine in the presence or absence of a reaction inert solvent. 
Preferred reaction inert solvents include, but are not limited to, benzene, toluene, xylene, o- 
dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran, 
dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. 
Reaction temperatures are generally in the range of -100 °C to 250 °C, preferably in the range 
of 0 °C to the reflux temperature, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes 
to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 
Then, the resulting compound of formula 1f-6 may be subjected to the amination to give the 
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compound of formula 1f-7. For example, the compound of formula 1f-6 is reacted with R''^- 
NH2 wherein R''^ is as defined herein before. The reactants may be heated together in the 
absence or presence of a reaction inert solvent. Preferred reaction inert solvents include, but 
are not limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
5 dichloromethane, 1 ,2-dichloroethane, or mixtures thereof. Preferably, the reaction conducted 
in the presence of base. A preferred base is selected from, for example, but not limited to, an 
alkali or alkaline earth metal hydroxide, alkoxide, carbonate, or hydride, such as sodium 
hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, sodium carbonate, potassium carbonate, sodium hydride or potassium hydride, or 

10 an amine such as triethylamine, tributylamine, diisopropylethylamine, pyridine or 
dimethylaminopyridine. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 

15 can be employed. 

(g) The compound of formula 1f-7 may be treated with Z-S02N{R2)C(=0)0-Rlb, w/herein 
R""^ is aryl or C-1.4 alkyl, or Z-SO2NCO to give the compound of formula (If). The reaction 
may be carried out in the absence or presence of a reaction inert solvent. Preferred reaction 
inert solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 

20 nitrobenzene, pyridine, dichloromethane, 1 ,2-dichloroethane, or mixtures thereof. If desired, 
the reaction may be carried out in the presence of base, such as triethyl amine, 
diisopropylethylamine, or N-methylmorphorine. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if 
necessary, lower or higher temperature can be employed. Reaction times are, in general, 

25 from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter or longer 
reaction times, if necessary, can be employed. 

As described in scheme 2, the compound of formula (I), wherein A is phenyl, B is 
ethylene and W is NH (hereinafter represented by Formula (lb)), may be prepared through the 
process comprising: 

30 (a) coupling reaction of a compound of formula 2-1(1-1), wherein X is a leaving group such as 
halo, mesylate or tosylate with 2-(4-aminophenyl)propionic acid or ester (2-2) (when using 
ester derivative of 2-2, followed by hydrolysis) to give a nitroaniline compound of formula 2-3; 
(b) Curutius rearrangement of the compound of formula 2-3 followed by treating with an 
alcohol or a phenol to give a carbamate compound of formula 2-5; 

35 (c) sulfonylurea formation with compound of formula 2-5 to give a compound of formula 2-6; 
(d) reduction of the resulting nitroaniline compound of formula 2-6 to give a diamine 
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compound of formula 2-7; and 

(e) benzimidazole or imidazopyridine ring formation with the compound of formula 2-7 to give 
a compound of formula (lb); 

Each reaction step is described more specifically as follows. 
5 (a) The compound of formula 2-3 may be prepared from the compound of 2-1(1-1) according 
to the similar procedure to that of described in Scheme 1 . 

(b) Curutius rearrangement of the compound of formula 2-3 may be carried out by 
conventional procedures. In a typical procedure, the rearrangement is carried out by 
treatment with DPPA in the presence of a base in a reaction inert solvent. Suitable bases 

10 include, for example, an amine such as triethylamine, tributylamine, diisopropylethylamine, 
pyridine or dimethylaminopyridine. Preferred reaction inert solvents include, but are not 
limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, tetrahyrofuran (THF), 
1,4-dioxane, or mixtures thereof. Reaction temperatures are generally in the range of 0 to 
250 °C, preferably in the range of 25 °C to the reflux temperature, but if necessary, lower or 

15 higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

The obtained isocyanate 2-4 may be treated with an alcohol or a phenol to give the 
compound of formula 2-5. Reaction temperatures are generally in the range of 0 to 250 °C, 
20 preferably in the range of 25 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from several minutes to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

(c) Treatment of the obtained carbamate compound of formula 2-5 with sulfonamide in the 
25 presence or absence of a base may give the compound of formula 2-6. Suitable bases 

include, for example, an alkali or alkaline earth metal hydroxide, alkoxide, carbonate, halide or 
hydride, such as sodium hydroxide, potassium hydroxide, sodium methoxide, sodium 
ethoxide, potassium fert-butoxide, sodium carbonate, potassium carbonate, cesium 
carbonate, potassium fluoride, sodium hydride or potassium hydride in the presence or 

30 absence of a reaction inert solvent. Preferred reaction inert solvents include, but are not 
limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, dichloromethane, 1,2- 
dichloroethane, tetrahyrofuran, dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide 
(DMSO) or mixtures thereof. Reaction temperatures are generally in the range of -100 °C to 
250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or 

35 higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 
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(d) and (e) The reduction of the compound 2-6 and the following ring formation may be 
carried out in an analogous manner to those of described in Scheme 1 to give the compound 
of formula (lb). 



Scheme 2 
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As shown in Scheme 2a, an intermediate compound of formula 2a-3 (2-7) may also 
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be prepared through the procedure comprising : 

(a) reduction of the above obtained compound 2a-1 (2-5) to give a diamine compound of 
formula 2a-2; and 

(b) sulfonylurea formation of the compound of formula 2a-2 may give a compound of formula 
5 2a-3 (2-7). 

The reduction of the compound of formula 2a-1 (2-5), and sulfonylurea formation with 
the obtained compound of formula 2a-2 may be carried out by the same procedure as 
described in scheme 1 and 1d. 

As shown in scheme 2a, a carbamate compound of formula 2a-4 may be prepared 
10 from the compound of formula 2a-2 by the cyclization according to the same procedure as 
described in Scheme 1 . 



Alternatively, an intermediate compound of formula 2b-5(2-5) may also be prepared 
from a carboxylic acid compound of formula 2b-1(2-3) by the methods illustrated in Scheme 

15 2b. Path A in Scheme 2b illustrates a preparation procedure for a compound of formula 2b-5 
(2-5) according to the Hoffman rearrangement ( e.g., Wallis; Lane Org React. 1946, 3, 267- 
306 ). The amide compound of formula 2b-2 may be prepared by known methods (e.g., Org. 
Syn. Coll Vol 4, 513 (1963)). Hoffman rearrangement of the obtained carboxamide 
compound of formula 2b-2 may be carried out under the known conditions followed by 

20 treatment with an alcohol or a phenol under the same conditions described in Scheme 2 to 
afford the compound of formula 2b-5 (2-5). Path B in Scheme 2b illustrates a preparation 
procedure for the compound of formula 2b-5 (2-5) according to Lessen rearrangement ( e.g.. 



Scheme 2a 
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Bauer; Exner Angew. Chem. Int. Ed. Engl. 1974, 13, 376-384 ). The 0-acyl hydroxamic acid 
compound of formula 2b-3 may be prepared by known methods (e.g., Miller, Marvin J.; 
Mattingly, Phillip G.; Morrison, Marjorie A.; Kerwin, James F., J.Amer.Chem.Soc, 1980, 102, 
7026-7032). The carboxylic acid compound of formula 2b-1 (2-3) may be treated with 
5 hydroxamic acid derivative, usually O-acyl hydroxamic acid, in the presence of coupling agent 
such as dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (WSC), benzothazole-1-yloxy- 

tris(dimethyiamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 
(DPPA), or the like. This reaction may be carried out at from about 0°C to the reflux 

10 temperature of the reaction mixture, preferably from about room temperature to the reflux 
temperature for about 1 minute to about 120 hours, preferably for from about 10 minutes to 
about 72 hours. Lossen rearrangement of the obtained O-acyl hydroxamic acid compound of 
formula 2b-3 may be carried out under the known conditions followed by treatment with an 
alcohol or a phenol under the same conditions described in Scheme 2 to afford the compound 

15 of formula 2b-5(2-5). 
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Scheme 2b 
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The compound of formula (la) may be prepared from the compound of formula (Ia1), 
wherein r2 is H, by methods known to those skilled in the art as depicted in Scheme 3. The 
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compound of formula (Ia1) may be treated with appropriate all<yi lialides, R^-halo in tlie 
presence of a base such as lithium diisopropyl amide (LDA), sodium hydride (NaH) or 
potassium t-butoxide in a reaction inert solvent such as THF or DMF at about 0°C to 80°C for 
20 minutes to 24 hours. 



As depicted in Scheme 4, a carbamate compound of formula 4-2 may be prepared 
from a compound of formula 4-1(1-5) according to the same conditions described in Scheme 
1 . More specifically, the compound of formula 4-1 may be treated with Z-S02N(r2)C(=0)0- 
R'lt* wherein R^'^ is aryl or C-j.4 all<yl, orZ-S02NCO to give the compound of formula (4-2) . 

10 The reaction may be carried out in the absence or presence of a reaction inert solvent. 
Preferred reaction inert solvents include, but are not limited to, benzene, toluene, xylene, o- 
dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1 ,2-dichloroethane, or mixtures 
thereof. If desired, the reaction may be carried out in the presence of base, such as triethyl 
amine, diisopropylethylamine, or N-methylmorphorine. Reaction temperatures are generally 

15 in the range of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux temperature, but 
if necessary, lower or higher temperature can be employed. Reaction times are, in general, 
from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter or longer 
reaction times, if necessary, can be employed. 



Scheme 3 
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As shown in Scheme 5, the compound of formula (I), wherein A is phenyl, B is 



ethylene and W is N-OR^ (hereinafter represented by Formula (Id)) may be prepared through 
the process comprising: 

5 (a) Mitsunobu reaction of a compound of formula 5-1 (1-5) to give a compound of formula 5-2; 

(b) cleavage of the protecting group of the compound of formula 5-2 to give a hydroxyamine 
compound of formula 5-3; and 

(c) sulfonylurea formation with the compound of formula 5-3 to give a compound of formula 
(Id). 

10 As shown in Scheme 4a, the compound of formula 4a-3 (4-2) may also be prepared 

by reacting a compound of formula 4a-1 with a substituted benzene compound of formula 4a- 
2 to give a 1-phenylbenzimidazole compound of formula 4a-3 (4-2); 
The compounds of formula 4a-1 may be synthesized by any of the known methods. The 
group G^^ of the compounds of formula 4a-2 is a selected from a suitable displaceable group, 

15 for example, fluoro, chloro, bromo, iodo, trifluoromethanesulfonyloxy, methanesulfonyloxy, p- 
toluenesulfonyloxy, or boronic acid group. 



Scheme 4a 




pref. F, Br, I, or B(0H)2 
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The coupling reaction may be carried out in the presence of a base in a reaction inert solvent. 
A preferred base is selected from, for example, but not limited to, an alkali or alkaline earth 
metal hydroxide, alkoxide, carbonate, or hydride, such as sodium hydroxide, potassium 
hydroxide, sodium methoxide, sodium ethoxide, potassium fert-butoxide, sodium carbonate, 
5 potassium carbonate, sodium hydride or potassium hydride, or an amine such as 
triethylamine, tributylamine, diisopropylethylamine, 2,6-lutidine, pyridine or 
dimethylaminopyridine. Preferred reaction inert solvents include, but are not limited to, 
benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1,2- 
dichloroethane, tetrahyrofuran, acetonitrile, dimethylformamide (DMF), 1 ,4-dioxane, 

10 dimethylsulfoxide (DMSO), 1,3-dimethyl-2-imidazolidinone, 1-methyl-2-pyrrolidinone, or 
mixtures thereof. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 to 150 °C, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to several weeks, preferably from 20 
minutes to 1 week, however shorter or longer reaction times, if necessary, can be employed. 

15 Conveniently, the compound of formula 4a-1 maybe reacted with the compound of formula 
4a-2 in the presence of a suitable catalyst to form the compound of formula 4a-3 (4-2) by any 
synthetic procedure applicable to structure-related compounds known to those skilled in the 
literature (e.g.. Lam, P. Y. S.; Clark, C. G.; Saubern, S; Adams, J; Winters, M. P.; Chan, D. M. 
T.; Combs, A., Tetrahedron Lett., 1998, 39, 2941-2944., Kiyomori, A.; Marcoux, J.; Buchwald, 

20 S. L., Tetrahedron Lett., 1999, 40, 2657-2660., Lam, P. Y. S.; Deudon, S.; Averill, K. M.; Li, R.; 
He, M. Y.; DeShong, P.; Clark, C. G., J. Am. Chem. Soc, 2000, 122, 7600-7601., Collman, J. 
P.; Zhong, M., Org. Lett., 2000, 2, 1233-1236.). Preferred reaction catalyst is selected from, 
for example, but not limited to, tetrakis(triphenylphosphine)-palladium, 
bis(triphenylphosphine)palladium(ll) chloride, copper(O), copper(l) acetate, copper(l) bromide, 

25 copper(l) chloride, copper(l) iodide, copper(l) oxide, copper(ll) trifluoromethanesulfonate, 

copper(ll) acetate, copper(ll) bromide, copper(ll) chloride, copper(ll) iodide, copper(ll) oxide, 
or copper(ll) trifluoromethanesulfonate. 
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Scheme 5 




Each reaction step is described more specifically as follows. 

(a) The compound of formula 5-2 may be prepared by the Mitsunobu reaction. The 
compound of formula 5-1 may be treated with HN(0R'^)G'' wherein is H or a protecting 
group, preferably, G1 is a suitable protecting group, for example, methoxycarbonyl, 
ethoxycarbonyl, tert-butoxycarbonyl (Boc), benzyloxycarbonyl(Z), phenylsulfonyl, p- 
toluenesuifonyl, or the like, and R'' is an alky! (e.g., methyl or ethyl) or (G^ is a suitable 
protecting group, for example, methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl (Boc), 
benzyloxycarbonyl(Z), phenylsulfonyl, p-toluenesulfonyl, trimethylsilyl, t-buty!dimethylsilyl, or 
the like)). For example, the compound of formula 5-1 Is reacted with [N,0-B\s- 
protectedhydroxyiamine] (e.g., Baillie, L.C.; Batsanov, A.; Bearder, J.R.; Whiting, D.A. J. 
Chem. Soc. Perkin Trans. 1, 1998, 20, 3471.) in the presence of dialkyi azodicarboxylate such 
as diethyl azodicarboxylate (DEAD) and phosphine reagent such as triphenylphosphine. 
Preferably, this reaction may be carried out in a reaction-inert solvent. Preferred reaction inert 
solvents include, but are not limited to, tetrahydrofuran (THF), diethyl ether, 
dimethylformamide (DMF), benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene. 
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dichioromethane, 1,2-clichloroethane, dimethoxyethane (DME), or mixtures thereof. Reaction 
temperatures are generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C 
to the reflux temperature, but if necessary, lower or higher temperature can be employed. 
Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, 
however shorter or longer reaction times, if necessary, can be employed. 

(b) Cleavage of the protecting group may be carried out by a number of standard procedures 
l<nown to those skilled in the art (e.g., "Protection for the Hydroxy Group and the Amino Group 
", in Protective Groups in Organic Syntliesis, 2nd Edition, T. W. Greene and P.G. M. Wuts, 
Ed., John Wiley and Sons, Inc. 1991, pp. 10-142, 309-405). 

(c) sulfonylurea formation may be carried out according to the conditions illustrated in Scheme 
1. Specifically, the compound of formula 5-3 may be treated with Z-S02N(r2)C(=0)0-R'"=' 
wherein R""^ is aryl or C-|.4 ,alkyl, or Z-SO2NCO to give the compound of formula (Id). The 
reaction may be carried out in the absence or presence of a reaction inert solvent. Preferred 
reaction inert solvents include, but are not limited to, benzene, toluene, xylene, o- 
dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1 ,2-dichloroethane, or mixtures 
thereof. If desired, the reaction may be carried out in the presence of base, such as triethyl 
amine, diisopropylethylamine, or N-methylmorphorine. Reaction temperatures are generally 
in the range of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux temperature, but 
if necessary, lower or higher temperature can be employed. Reaction times are, in general, 
from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter or longer 
reaction times, if necessary, can be employed. 

Reaction Scheme 6 illustrates a method for the preparation of the compound of formula (la), 
wherein at least one of Y'' , y2, y3 and Y^ is C-CONH2, A is phenyl, B is ethylene and W is 
Ria.N (Ria is H or C1.4 alkyl) (hereinafter represented by Formula (la^)). and that of the 
compound of formula (la) wherein at least one of Y^, y2, Y^ and Y^ is C-CO2H, A is phenyl 
and B is ethylene and W is rI^-N (R''^ is H or C-1.4 alkyl) (hereinafter represented by 
Formula (la^)). Compound (la^) may be prepared through the process comprising: 

(a) hydrolysis of a compound of formula 6-1 to give a compound of formula 6-2; 

(b) conversion of the hydroxy group of the compound 6-2 into the leaving group such as halo, 
mesylate and tosylate to give a compound of formula 6-3; 

(c) azide formation; 

(d) reduction of the resulting azide compound followed by sulfonylurea formation to give the 
compound of formula (la^); and 

(e) hydrolysis of the compound of formula (la^) to give the compound of formula (la^); 
Each reaction step is described more specifically as follows: 
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(a) Intermediate 6-1 may be prepared by the methods illustrated in Scheme 1 . The hydrolysis 
of the compound of formula 6-1 may be carried out by conventional procedures. The 
hydrolysis may be carried out by treatment with a peroxide such as hydrogen peroxide in the 
presence of a base such as sodium hydroxide, potassium hydroxide, lithium hydroxide or 

5 ammonium hydroxide in a suitable solvent such as aqueous methanol, dimethylsulfoxide and 
tetrahydrofuran. Reaction temperatures are generally in the range of -100 °C to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 

10 can be employed. The hydrolysis may also be carried out by treatment with a base such as 
sodium hydroxide, potassium hydroxide or lithium hydroxide, or an acid such as sulfuric acid 
in a suitable solvent such as aqueous methanol, aqueous ethanol, t-butanol or mixtures 
thereof. Reaction temperatures are generally in the range of -100 °C to 250 °C, preferably in 
the range of 0 °C to the reflux temperature, but if necessary, lower or higher temperature can 

15 be employed. Reaction times are, in general, from several minutes to a day, preferably from 
20 minutes to 5 hours, however shorter or longer reaction times, if necessary, can be 
employed. 

(b) (c) and (d) Step (b), (c) and step (d) may be carried out according to the conditions 
illustrated in Scheme 1 and lb. 

20 (e) The hydrolysis of the compound of formula (la^) may be carried out by conventional 
procedures. The hydrolysis may be carried out by treatment with a base such as sodium 
hydroxide, potassium hydroxide or lithium hydroxide, or an acid such as sulfuric acid or 
phosphoric acid in a suitable solvent such as aqueous methanol, ethanol ethylene glycol, 
water, tetrahydrofuran or mixtures thereof. Reaction temperatures are generally in the range 

25 of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if 
necessary, lower or higher temperature can be employed. Reaction times are, in general, 
from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter or longer 
reaction times, if necessary, can be employed. 
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Reaction Scheme 7 illustrates an alternative method for the preparation of the compound of 
formula (la^). A compound of formula (la^) may be prepared by the methods illustrated in 
Scheme 1 . Hydrolysis of the compound of formula (la^) may be carried out by treatment with 
a base such as sodium hydroxide, potassium hydroxide, lithium hydroxide or ammonium 
hydroxide in a suitable solvent such as aqueous methanol, dimethylsulfoxide and 
tetrahydrofuran. Reaction temperatures are generally in the range of -100 °C to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. The hydrolysis may also be carried out by treatment with a base such as 
sodium hydroxide, potassium hydroxide or lithium hydroxide, or an acid such as sulfuric acid 
in a suitable solvent such as aqueous methanol, aqueous ethanol, t-butanol or mixtures 
thereof. Reaction temperatures are generally in the range of -100 °C to 250 °C, preferably in 
the range of 0 °C to the reflux temperature, but if necessary, lower or higher temperature can 
be employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 
minutes to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

Scheme 7 




Reaction Scheme 8 illustrates a method for the preparation of the compound of 
formula (la) wherein at least one of Y^, Y^. Y^ and is C-OG'' wherein is defined 
before, A is phenyl, B is ethylene and W is rI^-N (R^^ is H or C1.4 alkyl), (hereinafter 
represented by Formula (ia^)) and that of the compound of formula (la) wherein at least one 
of y1 , y2, y3 and Y^ is C-OH, A is phenyl B is ethylene and W is R^^-N (R''^ is H or C 1.4 
alkyl), (hereinafter represented by Formula (ia^)). Compound (la^) may be prepared through 
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the process comprising: 

(a) dealkylation of a compound of formula 8-1 to give a compound of formula 8-2; 

(b) protection of the hydroxy group of the compound 8-2 to give a compound of formula 8-3; 

(c) preparation of the compound of formula (la^); and 

5 (d) cleavage of the protecting group of the compound of formula (la^) to give the compound of 
formula (la^). 

Sc heme 8 




Each reaction step is described more specifically as follows. 

(a) Intermediate 8-1, wherein is C1-C4alkyl, may be prepared by the methods illustrated in 
10 Scheme 1. dealkylation of the compound of formula 8-1 may be carried out a number of 
standard procedures known to those skilled in the art (e.g., "Protection of Phenols", in 
Protective Groups in Organic Synthesis, 2nd Edition, T. W. Greene and P.G. IVI. Wuts, Ed., 
John Wiley and Sons, Inc. 1991, pp. 143-174). For example, the compound of formula 8-1 
may be treated with a proton and/or Lewis acid such as hydrogen bromide or aluminum 
15 chloride in a suitable solvent such as water, acetic acid or dichloromethane. Reaction 
temperatures are generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C 
to the reflux temperature, but if necessary, lower or higher temperature can be employed. 
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Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, 
however shorter or longer reaction times, if necessary, can be employed. The reaction may 
also carried out in the presence of a thioalkoxide such as sodium thiomethoxide, lithium 
thiomethoxide, sodium thioethoxide in the presence or absence of a reaction inert solvent 
5 such as DMSO, DMF or HMPA. Reaction temperatures are generally in the range of -100 °C 
to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

10 (b) Protection of the compound of formula 8-2 may be carried out according to a number of 
standard procedures known to those skilled in the art (e.g., "Protection of Phenols", in 
Protective Groups in Organic Syntliesis, 2nd Edition, T. W. Greene and P.G. M. Wuts, Ed., 
John Wiley and Sons, Inc. 1991, pp. 143-174). 

(c) Preparation of the compound of formula (la^) may be carried out according to the 
15 conditions illustrated in Scheme 1 and lb. 

(d) Cleavage of the protecting group may be carried out by a number of standard procedures 
known to those skilled in the art (e.g., "Protection of Phenols", in Protective Groups in Organic 
Synthesis, 2nd Edition, T. W. Greene and P.G. M. Wuts, Ed., John Wiley and Sons, Inc. 
1991, pp. 143-174). 

20 As depicted in Scheme 9, the compound of formula (la), wherein at least one of yI, Y^, Y^ 
and y4 is C-SO2NH2, A is phenyl, B is ethylene and W is R^^-N (R''^ is H or C-j.4alkyl), 
(hereinafter represented by Formula (la^)) may be prepared from the compound of formula 
(la), wherein at least one of , Y^, Y^ and y4 is C-S02NHtBu, A is phenyl, B is ethylene 
and W is R^^-N {R^^ is H or C-|.4alkyl), (hereinafter represented by Formula (la^)). The 

25 compound of formula (la'') may be prepared by the methods illustrated in Scheme 1 and lb. 
Cleavage of the protecting group may be carried out by a number of standard procedures 
known to those skilled in the art (e.g., Quan, Mimi L.; Ellis, Christopher D.; Liauw, Ann Y.; 
Alexander, Richard S.; Knabb, Robert M., et al., J. Med. Oiem., 1999, 42, 2760 - 2773). 
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Scheme 9 
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Reaction Scheme 10 illustrates a method for the preparation of the compound 
formula (la) wherein at least one of y2, y3 and y4 is C-NHS02R''°, A is phenyl, B is 
ethylene, R^^ is C-1-C4 alkyi, W is R^^-N (R^^ is H or Ci.4alkyl), (hereinafter represented by 
Formula (la^)). 
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Scheme 10 




ia9 



Compound (la^) may be prepared through the process comprising: 

(a) reduction of a compound of formula 10-1 to give a compound of formula 10-2; 

(b) sulfonylation of the amino group of the compound 10-2 to give a compound of formula 10- 
5 3; and 

(c) formation of a compound of formula (la^); 

Each reaction step is described more specifically as follows. 

(a) The intermediate 10-1 may be prepared by the methods illustrated in Scheme 1. 
Reduction of nitro group may be carried out according to the conditions illustrated in Scheme 

10 1. 

(b) Sulfonylation of the amino group of the compound 10-2 may be carried out by a number of 
standard procedures known to those skilled in the art (e.g., "Protection for the Hydroxy Group 
and the Amino Group", in Protective Groups in Organic Syntiiesis, 2nd Edition, T. W. Greene 
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and P.G. M. Wuts, Ed., John Wiley and Sons, Inc. 1991, pp. 117-118, 379-384). 

(c) Fornnation of the sulfonylurea compound of formula (la^) may be carried out according to 

the conditions illustrated in Scheme 1 and lb. 

Reaction Scheme 11 illustrates a method for the preparation of the compound of 
5 formula (la) wherein at least one of , y2, yS and is C-NHC(=0)N(r3)(r4), a is phenyl, 
B is ethylene and W is R'^^-N (Ria is H or C1-4alkyl), (hereinafter represented by Formula 
(la''0)). Compound (ia''0) may be prepared through the process comprising: 
(a) urea formation with a compound of formula 11-1(10-2) to give a compound of formula 11- 
2; and 

10 (b) formation of a compound of formula (la''*'); 

Each reaction step is described more specifically as follows, 
(a) The intermediate 11-1(10-2) as obtained in Scheme 10, may be treated with an isocyanate 
or cyanic acid (usually its salts) according to known procedures (e.g., Satchell and Satchell, 
Chem. Soc. Rev., 1975, 4, 231-250). More specifically, this reaction may be carried out in a 

15 suitable reaction inert solvent such as dichloromethane, THF, benzene or toluene. Reaction 
temperatures are generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C 
to the reflux temperature, but if necessary, lower or higher temperature can be employed. 
Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, 
however shorter or longer reaction times, if necessary, can be employed. 

20 (c) Formation of the sulfonylurea compound of formula (la''^) may be carried out according to 
the conditions illustrated in Scheme 1 and lb. 



Scheme 11 




25 



Intermediate compound 12-2 may be prepared by the methods illustrated in Scheme 12. 
Intermediate 12-1 may be prepared by the methods illustrated in Scheme 1 and Scheme lb. 
The reduction may be carried out under known hydrogenation conditions such as in the 



-72- 



presence of a metal catalyst such as palladium catalysts or platinum catalysts in a reaction 
inert solvent such as methanol, ethanoi, ethyl acetate or THF. If desired, the reaction is 
carried out under acidic conditions in the presence of an acid such as hydrogen chloride or 
acetic acid. Reaction temperatures are generally in the range of -100 °C to 250 °C, preferably 
5 in the range of 0 °C to the reflux temperature, but if necessary, lower or higher temperature 
can be employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 
minutes to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 



Scheme 12 

Br, 




reduction 




N3 

12-1 

10 In addition, an intermediate compound 13-2 may be prepared by the methods 

illustrated in Scheme 13. Intermediate 13-1 may be prepared by the methods illustrated in 
Scheme 1 . The reduction may also be carried out by the methods illustrated in Scheme 1 . 

Scheme 1 3 





OH 

13-1 

An intermediate compound 14-3 may be prepared by the methods illustrated in 
15 Scheme 14. Intermediate 14-1 may be prepared by the methods illustrated in Scheme 1. 
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Reduction of nitro group may be carried out according to the conditions illustrated in Scheme 
1 . Sulfonylation of the amino group of the compound 14-2 may be carried out by a number of 
standard procedures known to those skilled in the art (e.g., "Protection for the Hydroxy Group 
and the Amino Group", in Protective Groups in Organic Synttiesis, 2nd Edition, T. W. Greene 
and P.O. M. Wuts, Ed., John Wiley and Sons, Inc. 1 991 , pp. 11 7-11 8, 379-384). 
Scheme 14 




Y 
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14-1 14-2 14-3 

Intermediate compounds 15-6 and 15-7 may be prepared by the methods illustrated in 
Scheme 15. A compound of formula 15-1 may be treated with aqueous ammonia. Reaction 
temperatures are generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C 
to the reflux temperature, but if necessary, lower or higher temperature can be employed. 
Reaction times are, in general, from an hour to a week, preferably from 3 hours to 5 days, 
however shorter or longer reaction times, if necessary, can be employed. Thus, the obtained 
intermediate 15-2 may be treated with 1,3-diketone compound of formula 15-3, wherein 
l2 and is independently selected from, but not limited to, halo, C-|.4alkyl, halo-substituted 
C-j.4 alkyl, C1.4 alkoxy, halo-substituted C-i.4 alkoxy, nitro, cyano, G-1.4 alkoxy-Ci.4alkyl, 
acetyl, C3.7 cycloalkyi, or two adjacent L'', and groups may be joined together to form 
an alkylene chain having 3 or 4 members in which one or two (non-adjacent) carbon atoms 
may be replaced by oxygen atoms in the presence of a base such as pyridine, piperadine, 
imidazole, N,N-dimethylaminopyridine, GH3C(=0)0Na or NaH2P04 and in the presence or 
absence of an acid such as acetic acid, hydrochloric aid or boric acid. Suitable reaction inert 
solvent includes water, dioxane, DMSO, DMF, p-toluene or ethanol. Reaction temperatures 
are generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux 
temperature, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from an hour to a month, preferably from 6 hours to 14 days, however shorter 
or longer reaction times, if necessary, can be employed. Gompounds 15-4 and 15-5 as 
obtained above may be treated with halogenating agent such as POGI3, SOCI2 or Vilsmeier 
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complex (e.g., Laue T.; Plagens A., Eds.; NAMED ORGANIC REACTIONS, Wiley & Sons: 
New York, 1998, pp 258-262) in the presence or absence of a suitable reaction inert solvent 
such as dichloromethane, benzene or DMF to give compounds of formula 15-6 and/or 15-7. 
Reaction temperatures are generally in the range of -100 °C to 250 °C preferably in the range 
of 0 °C to the reflux temperature, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes 
to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

Scheme 15 
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Reaction Scheme 16 illustrates a method for the preparation of the compound of 
formula (I) wherein R"" is NH2, A is phenyl, B is ethylene and W is NH (hereinafter 
represented by Formula and that of the compound of formula (I), wherein R"" is 
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NHC(=0)R''6 (r16 is c-i^ alkyi), A is phenyl, B is ethylene and W is NH (hereinafter 
represented by Formula (la''2)) and that of the compound of formula (1), wherein R"! is 
NHS(0)2R''^ (R"*^ is C-1.4 alkyI), A is phenyl, B is ethylene and W is NH (hereinafter 
represented by Formula (la'' 3)) 

Compounds (lal"*), (la^^) and (la^^) may be prepared through the process 
comprising: 

(a) 2-amino-benzimidazole or 2-amino-imidazopyridine ring formation) with a compound of 
formula 16-1(2-7) to give the compound of formula (ia'^'^); 

(b) carbonylation of the compound of formula (la'''') to give the compound of formula (la'' 2); 
and 

(c) sulfonylation of the compound of formula (la''"') to give the compound of formula {\a^\ 

Each reaction step is described more specifically as follows. 

(a) The compound 16-1(2-7) can be cyclized to form a benzimidazole or a imidazopyridine 
ring by reaction with an appropriate cyclizing agent to give the compound of formula (ia'^'') in 
a reaction inert solvent. Suitable cyclizing agents include cyanogen halide (e.g., cyanogen 
bromide), cyanamlde, and guanidine-carbamate. Suitable solvents include tetrahydrofuran 
(THF), methanol, ethanol, acetonitrile, water, dimethylformamide and the like. This reaction 
may be carried out at about 0°C to the reflux temperature of the reaction mixture, preferably at 
room temperature to the reflux temperature for about 1 minute to 120 hours, preferably 10 
minutes to 72 hours. 

(b) The compound of formula (la''"') may be reacted with an acylating agent such as 
alkylcarbonyl halide, acid anhydride in the presence of a base such as triethylamine or 
pyridine. Suitable reaction inert solvents include THF, DMF or benzene. The reaction may be 
carried out at about 0°C to about reflux temperature for about 1 minute to 120 hours, 
preferably 10 minutes to 48 hours. 

(c) The compound of formula (la"'"') may also be reacted with an sulfonylating agent such as 
alkylsulfonyl halide, sulfonic acid anhydride in the presence of a base such as triethylamine or 
pyridine. Suitable reaction inert solvents include dichloromethane, THF, DMF or benzene. 
The reaction may be carried out at about 0°C to about reflux temperature for about 1 minute 
to 120 hours, preferably 10 minutes to 48 hours. 
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Scheme 16 
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Reaction Scheme 17 illustrates a method for the preparation of the compound of 
formula (I) wherein R"" is rI^nh (R^S jg alkyi), A is phenyl, B is ethylene and W is O or 
Rla.N (Rla is H or C-|.4all<yl) (hereinafter represented by Formula (la''^)) and that of the 
compound of formula (I), wherein R"" is (r16)2N (R''^ is C-[.q ali^yl), A is phenyl, B is ethylene 
and W is O or Rla -N (R''^ is H or C-i.4alkyl) (hereinafter represented by Formula (la'^^)) 

Compounds (la''^) and (la''^) may be prepared through the process comprising: 

(a) 2-amino-benzimidazole or 2-amino-imidazopyridine ring formation with a compound of 
formula 17-1 to give a compound of formula (la''^); and 

(b) alkylation of the compound of formula (la^^) to give a compound of formula (la^S). 
Each reaction step is described more specifically as follows. 

(a) A compound of formula 17-1 may be subjected to a reaction with an isothiocyanate 
compound and a subsequent desulfurization under known conditions to give the compound of 
formula (la''^) (e.g., Y. Abe, H. Kayakiri, S. Satoh et al., J. Med. Chem. 1998, 41, 4062). For 
example, the first reaction may be carried out in a reaction inert solvent such as THF, 
acetonitrile or an alcohol (e.g., ethanol) at from about room temperature to about 100°C from 
about 30 minutes to 48 hours. The cyclization may be carried out in the presence of an alkyI 
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halide at from about 0°C to reflux temperature from about 30 minutes to 48 hours. 

(b) The compound of formula la''^ may be treated with appropriate alky! halides in the 

presence of a base such as lithium diisopropyl amide (LDA), sodium hydride (NaH) or 

potassium t-butoxide in a reaction inert solvent such as hexamthylphosphorous 

trlamide(HMPT), THF or DMF at about 0°C to about100°C for about 5 minutes to about 48 

hours. 

Scheme 17 
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10 Reaction Scheme 18 illustrates a method for the preparation of the compound of 

formula (I) wherein R"" is R^^s (r18 jg c^.g alkyi), A is phenyl, B is ethylene and W is O or 
Rla.N (Rla is H or Ci.4alkyl) (hereinafter represented by Formula (la''^)). 
Compound (la''^) may be prepared through the process comprising: 

(a) 2-amino-benzimidazole or 2-amino-imidazopyridine ring formation with a compound of 
15 formula 18-1 to give a compound of formula (la''^); and 

(b) alkylation of the compound of formula (la''^) to give a compound of formula (la''^). 
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Each reaction step is described more specifically as follows. 

(a) The compound of formula 18-1 may be subjected to a reaction with an thiocarbonyl reagent 
such as 1,1-thiocarbonylimidazole or di(2-pyridyl)thionocarbonate to give the compound of 
formula (lal^) (e.g., Y. Abe, H. Kayakiri, S. Satoh et al., J. Med. Chem. 1998, 41, 4062). For 

5 example, the reaction may be carried out in a reaction inert solvent such as THF, acetonitrile, 
dichloromethane or an alcohol (e.g., ethanol) at from about room temperature to about 100°C 
from about 30 minutes to 48 hours. The cyclization may be carried out in the presence of an 
alkyi halide at from about 0°C to reflux temperature from about 30 minutes to 48 hours. 

(b) The compound of formula (ia'^^) may be treated with appropriate alkyI halides in the 
10 presence of a base such as potassium carbonate, lithium diisopropyl amide (LDA), sodium 

hydride (NaH) or potassium t-butoxide in a reaction inert solvent such as 
hexamthylphosphorous triamide (HMPT), THF or DMF at about 0°C to about 100°C for about 
5 minutes to about 48 hours. 



Scheme 18 




18-1 la'* 

As shown in Scheme 19, the compound of formula 19-3 (1-5) may also be prepared 
by reacting a compound of formula 19-1 with a substituted benzene compound of formula 19- 
2 to give a 1-phenylbenzimidazoie compound of formula 19-3; 

The compounds of formula 19-1 may be synthesized by any of the known methods. The 
group G^^ of the compounds of formula 19-2 is a selected from a suitable displaceable group, 
for example, fluoro, chloro, bromo, iodo, trifluoromethanesulfonyloxy, methanesulfonyloxy, p- 
toluenesulfonyloxy, or boronic acid group. 
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Scheme 19 




OMs, OTf, B(OH)2; 19-3 
pref. F, Br, I, or B(0H)2 



The coupling reaction may be carried out in tine presence of a base in a reaction inert solvent. 
A preferred base is selected from, for example, but not limited to, an alkali or alkaline eartti 

5 metal hydroxide, alkoxide, carbonate, or tiydride, sucti as sodium hydroxide, potassium 
hydroxide, sodium methoxide, sodium ethoxide, potassium ferf-butoxide, sodium carbonate, 
potassium carbonate, sodium fiydride or potassium hydride, or an amine such as 
triethylamine, tributylamine, diisopropylethylamine, 2,6-lutidine, pyridine or 
dimethylaminopyridine. Preferred reaction inert solvents include, but are not limited to, 

10 benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1,2- 
dichloroethane, tetrahyrofuran, acetonitrile, dimethylformamide (DMF), 1,4-dioxane, 
dimethylsulfoxide (DMSO), 1,3-dimethyl-2-imidazolidinone, 1-methyl-2-pyrrolidinone or 
mixtures thereof. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 to 150 °C, but if necessary, lower or higher temperature can be 

15 employed. Reaction times are, in general, from 1 minute to several weeks, preferably from 20 
minutes to 1 week, however shorter or longer reaction times, if necessary, can be employed. 
Conveniently, the compound of formula 19-1 may be reacted with the compound of formula 
19-2 in the presence of a suitable catalyst to form the compound of formula 19-3 by any 
synthetic procedure applicable to structure-related compounds known to those skilled in the 

20 literature (e.g., Lam, P. Y. S.; Clark, C. G.; Saubern, S; Adams, J; Winters, IVl. P.; Chan, D. M. 
T.; Combs, A., Tetrahedron Lett., 1998, 39, 2941-2944., Kiyomori, A.; Marcoux, J.; Buchwald, 
S. L., Tetrahedron Lett., 1999, 40, 2657-2660., Lam, P. Y. S.; Deudon, S.; Averill, K. M.; Li, R.; 
He, M. Y.; DeShong, P.; Clark, C. G., J. Am. Chen). Soc, 2000, 122, 7600-7601., Collman, J. 
P.; Zhong. M., Org. Lett., 2000, 2, 1233-1236.). Preferred reaction catalyst Is selected from, 

25 for example, but not limited to, tetrakis(tripheny!phosphine)-pa!ladium, 
bis(triphenylphosphine)palladium(!l) chloride, copper(O), copper(l) acetate, copper(l) bromide, 
copper(l) chloride, copper(l) iodide, copper(l) oxide, copper(l) trifluoromethanesulfonate, 
copper(ll) acetate, copper(ll) bromide, copper(ll) chloride, copper(ll) iodide, copper(li) oxide, 
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or copper(ll) trifluoromethanesulfonate. 

As shown in Scheme 20, the compound of formula 1-5 or 1e-4 may also be 
prepared through the process comprising: 

(a) acylation of a compound of formula 20-1; 

(b) benzimidazole or imidazopyridine ring cyclization of a compound of formula 20-2 to give a 
compound of formula 20-3. 

Scheme 20 



20-1 (1 -3 or 1 e-3) 20-2 20-3 (1 -5 or 1 e-4) 

r2°=OH, 0C(0)R\ or NP 

Each reaction step is described more specifically as follows. 

(a) A compound of formula 20-1 (1-3 or 1 e-3) is reacted with an appropriate acylating reagent 
to give a compound of formula 20-2 in a reaction inert solvent in the presence of, or absence 
of a coupling reagent and/or additive. Suitable acylating reagents include, but are not limited 
to, a carboxylic acid, an amino carboxylic acid, an acid anhydride (e.g., acetic anhydride, 
isobutyric anhydride, benzoic anhydride, isonicotinic anhydride and the like) a formamidine 
(e.g., formamidine alkylate such as formamidine acetate), an alkyi carbonyl halide (e.g., a 
cycloalkyi carbonyl halide, bicyclic, heterocyclic, or bicyclic-heterocyclic-carbonyl halide, 
spirocarbocyclic- or spiro-heterocyclic-carbonyl halide), an aryl or an aryl alkyl carbonyl halide 
(e.g., phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyl carboxylic acid 
compound), trialkyl orthoformate (e.g., triethyl orthoformate), and the like. Suitable reaction 
inert solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 
nitrobenzene, dichloromethane, 1,2-dichloroethane, tetrahyrofuran (THF), dimethylformamide 
(DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. Suitable coupling 
reagents are those typically used in peptide synthesis including, but are not limited to, 
dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1-ethyl-3-(3- 
dimethylaminopropyOcarbodiimide (WSC), benzotriazole-1-yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 
(DPPA), N-[(lH-1,2,3-benzotriazol-1-yloxy)(dimethylamino)methylidene]-W- 
methylmethanaminium hexafluorophosphate (HBTU), tetramethylfluoroformamidinium 
hexafluorophosphate (TFFH), bromo[tri(1-pyrrolidinyl)]phosphonium hexafluorophosphate 
(PyBroP), bis(2-oxo-1,3-oxazolidin-3-yl)phosphinic chloride (BOP-Cl), (1H-1,2,3-benzotriazol- 
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1-yloxy)[tri(1-pyrroliciinyl)]phosphonium hexafluorophosphate (PyBOP), or the like. Suitable 
additives include, but are not limited to, 1/-/-1,2,3-benzotriazol-1-ol (HOBt), 3H- 
[1 ,2,3]triazolo[4,5-f)]pyridin-3-ol (HOAt), A/,A/-dimethyl-4-pyridinannine (DMAP), or the like. The 
reaction may be carried out at a temperature in the range from of -100 °C to 250 °C, 
5 preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a few days, 
preferably from 30 minutes to 48 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

(b) The resulting amide compound of formula 20-2 may also be cyclized to form a 
10 benzimidazole or imidazopyridine ring in the presence of a base (Bashir, M.; Kingston, D. G. 
I.; Carman, R. J.; Van Tassell, R. L.; Wilkins, T. D., Heterocycles, 1987, 26, 2877-2886.). A 
preferred base is selected from, for example, but not limited to, an alkali or alkaline earth 
metal hydroxide, alkoxide, or carbonate, such as sodium hydroxide, potassium hydroxide, 
lithium hydroxide, sodium methoxide, sodium ethoxide, potassium fert-butoxide, sodium 
15 carbonate, or potassium carbonate, in a reaction inert solvent. Preferred reaction inert 
solvents include, but are not limited to, water, methanol, ethanol, tetrahyrofuran (THF), 
benzene, toluene, xylene, dichloromethane, ethyleneglycol, or mixtures thereof. Reaction 
temperatures are generally in the range of -100 to 250 °C, preferably in the range of 0 to 70 
°C, but if necessary, lower or higher temperature can be employed. Reaction times are, in 
20 general, from 1 hour to 5 days, preferably from 3 hours to 2 days, however shorter or longer 
reaction times, if necessary, can be employed. 

As shown in Scheme 21, an intermediate compound of formula 21-2 (1-4 or 1e-4) 
may also be prepared. 



Scheme 21 
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2''"'' P=protective group, ^'''^ 

(1-3 or 1e-3) such as Bn, Z, Boc; pref. Boc {1-4 or 1e-4) 

The compound of formula 21 -1 may be reacted with an appropriate aldehyde in a reaction 
inert solvent in the presence of, or absence of acid to produce an intermediate Shift base. 
Succeedingly, the Shift base can be oxidativery cyclized to form a benzimidazole or 
imidazopyridine ring by iodine, sulfur, cupric acetate, mercuric oxide, chloranil, active 
manganese dioxide, lead tetraacetate, nickel peroxide, barium permanganate, or the like. 
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Suitable reaction inert solvents include, but are not limited to, methanol, ethanol, water, 
benzene, toluene, xylene, mesitylene, o-dichlorobenzene, nitrobenzene, dichloromethane, 
1,2-dichloroethane, tetrahyrofuran (THF), dimethoxyethane (DME), 1,4-dioxane, 
dimethylsulfoxide (DMSO) or mixtures thereof. The reaction may be carried out at a 
temperature in the range from of -100 to 250 °C, preferably in the range of 0 °C to the reflux 
temperature, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a few days, preferably from 30 minutes to 48 hours, however 
shorter or longer reaction times, if necessary, can be employed. 

Also, the aryl or heteroaryl fused imidazole comopounds of Formula (II) of this 
invention may be prepared by a variety of synthetic methods known to those skilled in the art. 

(II) 

Reaction Scheme 22 illustrates a method for the preparation of the compound of formula (II). 



Scheme 22 



X=leaving group, 

such as halo,OTs, OMs; pref. F or CI 



NH2 Yfr^V 



22-3 

The compound of formula (II) may be prepared from the compound of 22-1(1-1) 
according to the similar procedure to that of described in Scheme 1 . 

Also, the aryl or heteroaryl comopounds of Formula (III) of this invention may be 
prepared by a variety of synthetic methods known to those skilled in the art. 
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(III) 



Reaction Scheme 23 illustrates a method for the preparation of the compound of formula (II). 
Scheme 23 



The compound of formula (III) may be prepared from the compound of 23-1(22-3) 
according to the similar procedure to that of described in Scheme 20. 

In addition, the benzimidazoie moiety of the compound of formula (I) which can be 
used herein may be prepared by known methods as shown in, for example: (1) Grimmett, 
M.R. Imidazoles and Their Benzo Derivatives: (iii) Synthesis and Applications. In 
Comprehensive Heterocyclic Chemistry, Kevin T. Potts, Eds.; Pergamon Press Ltd.: Oxford, 
UK, 1984; Vol.5, pp457-498; (2) Grimmett, M.R. Imidazoles. In Comprehensive Heterocyclic 
Chemistry II, Ichiro Shinkai, Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Vol.3, pp77-220. 

The imidazopyridine moiety of the compound of formula (I) which can be used herein 
may be prepared by known methods as shown in, for example: Townsend L.B; Wise D.S. 
Bicycle 5-6 Systems: Three Heteroatoms 2:1. In Comprehensive Heterocyclic Chemistry II, 
Christopher A. Ramsden, Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Vol.7, pp283-349. 

The starting materials 1-1, 1-8, 1-9, 1a-2, 1d-3, 1d-4, 1d-5, 1d-6, 1f-0, 2-2, 5-4, 15-1, 
15-3, 22-0 and the other reactants are known or commercially available compounds, or may 
be prepared according to known procedures for a person skilled in the art. 

The subject invention also includes isotopically-labelled compounds, which are 
identical to those recited in formula (I), but for the fact that one or more atoms are replaced by 
an atom having an atomic mass or mass number different from the atomic mass or mass 
number usually found in nature. Examples of isotopes that can be incorporated into 
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen. 



phosphorus, fluorine and chlorine, such as 2h, 3h. 13c, ^^c, 15n, ISq, 17o, 31p, 32p, 863, 




23-1 (22-3) 



III 
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ISp, and ^^Cl, respectively. Compounds of the present invention, prodrugs tiiereof, and 
pharmaceutically acceptable salts of said connpounds or of said prodrugs which contain the 
aforementioned isotopes and/or other isotopes of other atoms are within the scope of this 
invention. Certain isotopically-labeiled compounds of the present invention, for example those 
into which radioactive isotopes such as and ^^C are incorporated, are useful in drug 
and/or substrate tissue distribution assay. Tritiated, i.e., ^h, and carbon-14, i.e., ''^C, 
isotopes are particularly preferred for their ease of presentation and detectability. Further, 
substitution with heavier isotopes such as deutrium, i.e., ^h, can afford therapeutic advantage 
resulting from greater metabolic stability, for example increased in vivo half-life or reduced 
dosage requirement and, hence, may be preferred in some circumstances. Isotopically 
labelled compounds of formula (1) of this invention and prodrugs thereof can generally be 
prepared by carrying out the procedure disclosed in above-disclosed Schemes and/or 
Examples and Preparations below, by submitting a readily available isotopically labelled 
reagent for a non-isotopically labelld reagent. 

The present invention includes salt forms of the compounds (I) as obtained 
Certain compounds of the present invention are capable of forming pharmaceutically 
acceptable non-toxic cations. Pharmaceutically acceptable non-toxic cations of compounds 
of formula (I) may be prepared by conventional techniques by, for example, contacting said 
compound with a stoichiometric amount of an appropriate alkali or alkaline earth metal 
(sodium, potassium, calcium and magnesium) hydroxide or alkoxide In water or an 
appropriate organic solvent such as ethanol, isopropanol, mixtures thereof, or the like. 

The bases which are used to prepare the pharmaceutically acceptable base addition 
salts of the acidic compounds of this invention of formula (1) are those which form non-toxic 
base addition salts, i.e., salts containing pharmaceutically acceptable cations, such as 
adenine, arginine, cytosine, lysine, benethamine(i.e., N-benzyl-2-phenyletylamine), 
benzathine(i.e., N,N-dibenzylethylenediamine), choline, diolamine(i.e., diethanolamine), 
ethylenediamine, glucosamine, glycine, guanidine, guanine, meglumine{i.e., N- 
methylglucamine), nicotinamide, olamine{i.e., ethanolamine), ornithine, procaine, proline, 
pyridoxine, serine, tyrosine, valine and tromethamine(i.e., tris or 
tris(hydroxymethyl)aminomethane). The base addition salts can be prepared by conventional 
procedures. 

Insofar as the certain compounds of this invention are basic compounds, they are 
capable of forming a wide variety of different salts with various inorganic and organic acids. 

The acids which are used to prepare the pharmaceutically acceptable acid addition 
salts of the basic compounds of this invention of formula (I) are those which form non-toxic 
acid addition salts, i.e., salts containing pharmaceutically acceptable anions, such as the 
chloride, bromide, iodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, acetate. 
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lactate, citrate or acid citrate, tartrate or bi-tartrate, succinate, malate, fumarate, gluconate, 
saccharate, benzoate, methanesulfonate, ethanesulfonate, benzenesulfonate, p- 
toluenesulfonate, adipate, aspartate camsylate, (i.e., 1 ,2-ethanedisulfontate), estolate(i.e., 
laurylsulfate), gluceptate(i.e., gluscoheptonate), gluconate, 3-inydroxy-2-naphthoate, 
xionofoate(i.e., 1-hydrroxy-2-naphthoate), isethionate,(i.e., 2-hydroxyethanesulfonate), 
mucate(i.e., galactarate), 2-naphsylate(i.e., naphthaienesulphonate, stearate, chelate, 
glucuronate, glutamate, hippurate, lactobionate, iysinate, maleate, mandelate, napadisylate, 
nicatinate, polygalacturonate, salicylate, sulphosalicylate, tannate, tryptophanate, borate, 
carbonate, oleate, phthalate and pamoate (i.e., 1 .1'-methylene-bis-(2-liydroxy-3-naphthoate). 
The acid addition salts can be prepared by conventional procedures. 

Also included within the scope of this invention are bioprecursors (also called pro- 
drugs) of the compounds of the formula (I). A bioprecursor of a compound of the formula (I) 
is a chemical derivative thereof which is readiiy converted back into the parent compound of 
the formula (1) in biological systems. In particular, a bioprecursor of a compound of the 
formula (I) is converted back to the parent compound of the formula (1) after the bioprecursor 
has been administered to, and absorbed by, a mammalian subject, e.g., a human subject. For 
example, it is possible to make a bioprecursor of the compounds of formula (I) in which one or 
both of L and W includes hydroxy groups by making an ester of the hydroxy group. When only 
one of L and W includes hydroxy group, only mono-ester are possible. When both L and W 
include hydroxy, mono- and di-esters (which can be the same or different) can be made. 
Typical esters are simple alkanoate esters, such as acetate, propionate, butyrate, etc. In 
addition, when L or W include a hydroxy group, bioprecursors can be made by converting the 
hydroxy group to an acyloxymethyl derivative (e.g., a pivaloyloxymethyi derivative) by reaction 
with an acyloxymethyl halide (e.g., pivaloyloxymethyi chloride). 

When the compounds of the formula (I) of this invention may form solvates such as 
hydrates, such solvates are included within the scope of this invention.. 

Also, the compounds of formula (I) may be expected more effective therapeutic 
effects with being co-administered with a COX-2 selective NSAID. 

Further, the present invention also encompasses a pharmaceutical composition for 
the treatment of inflammation, rheumatoid arthritis, pain, common cold, osteoarthritis, 
neuropathic pain, brain tumor, diuresis, or the like, which comprises a therapeutically effective 
amount of the aryl or heteroaryl fused imidazole compound of formula (I) and a COX-2 
selective NSAID or their pharmaceutically acceptable salt together with a pharmaceutically 
acceptable carrier. 

The compounds of the invention may advantageously be employed in combination 
with one or more other therapeutic ingredients selected from, a COX-2 selective, COX-1 
selective or non-selective NSAIDs, opioids, anticonvulsants, antidepressants, local 
anesthetics, disease-modifying anti-rheumatoid drugs, or steroid. 
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The combination with a COX-2 selective NSAID is particularly favorured for use in the 
prophylaxis and treatment of pain and arthritis. Examples of a COX-2 selective NSAID are 
nimesulide, celecoxib, rofecoxib and valdecoxib. 

The compounds of Formula (I) have been found to possess an activity as 
5 prostaglandin E2 receptor antagonist, preferably as EP4 receptor antagonist. Preferably, 
these compounds are useful as an analgesic, anti-inflammatory, diuretic, and the like, in 
mammalian subjects, especially humans in need of such agents. The affinity, antagonist 
activities and analgesic activity can be demonstrated by the following tests respectively. 
Method for assessing biological activities 

10 In vitro assays 

Rat EP receptor cell membrane binding assay: 

Stable expression of rat EP1. 2. 3 and 4 receptors in the human emb ryonic kidney 
(HEK293) cell line 

The cDNA clones of rat EP1, 2, 3 and 4 receptors are obtained by polymerase chain reaction 
1 5 (PGR) from rat kidney or heart cDNA libraries (Clontech). 

Human embryonic kidney cells (HEK 293) are stably transfected with expression vectors for 
rat EP1 , 2, 3 and 4 receptors in according to the method described in the article; the journal of 
biological chemistry vol.271 No.39, pp23642-23645. 

20 Preparation of membrane fraction: 

The EP1, 2, 3 and 4 transfectant are grown in Dulbecco's modified Eagle's medium 
containing 10% fetal calf serum, 100 U/ml penicillin, 100 pg/ml streptomycin and 600 ijg/m! 
G418 (selection medium) at 37°C in a humidified atmosphere of 5% CO2 in air. For the 
membrane preparation, cells are harvested with phosphate buffered saline ( PBS ) and 

25 centrifuged at 400 x g for 5 min. The pellet is suspended with child (4°C) PBS containing 1 
mM Pefabloc (4-{2-aminoethyl)-benzenesulfonyl fluoride (AEBSF)), 10 DM Phosphoramidon, 
1 DM Pepstatin A, 10 DM Elastatinal, 100 DM Antipain. Cells are lysed with ultrasonic cell 
disrupter for 20-sec sonication. Then cell mixtures are centrifuged at 45,000 x g for 30 
minutes. The pellet is resuspended in assay buffer ( 10 mM 2-morpholinoeth-anesulfonic acid 

30 (MES)-KOH, 1 mM etylenediamine tetra-acetic acid (EDTA), 10 mM MgCl2, pH 6.0 ), and 
protein concentration is determined by Bradford method (Bio-Rad assay). This membrane 
preparation is stored at -80°C freezer until use for binding assay. 

Binding assay: 
35 Membrane binding assay 

[3h]-PGE2 membrane binding assays are performed in the reaction mixture of 10 mM 
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MES/KOH (pH6.0), 10 mM MgCl2, 1 mM EDTA, 1 nM [3h]-PGE2 (Amersham TRK431, 
164Ci/mnnol), 2-10 Og of protein from membrane fraction (rat EP1, 2, 3 and 4/HEK293 
transfectant) and test compound (total volume is 0.1ml in 96 well polypropylene plate). 
Incubation is conducted for 60 min at room temperature prior to separation of the bound and 
5 free radioligand by rapid filtration through glass fiber filters (Printed Filtermat B, 1205-404, 
glass fiber, double thickness, size 102 x 258 mm, Wallac inc., presoaked in 0,2% 
polyethylenimine). Filters are washed with assay buffer and the residual [2h]-PGE2 bound to 
the filter is determined by liquid scintillation counter (1205 Betaplate^'^). Specific binding is 
defined as the difference between total binding and nonspecific binding which is determined in 
10 the presence of 10 DM PGE2. 

cAMP assay in rat EP4 transfectant 

HEK293 cells expressing rat EP4 receptors (rEP4 cells) are maintained in DMEM containing 
10% FCS and 600 Dg/ml geneticin. For harvesting rEP4 cells, culture medium is aspirated 

15 and cells in 75cm2 flask are washed with 10 ml of phosphate buffered saline ( PBS ). 
Another 10 ml of PBS is added to the cells and incubated for 20 min at room temperature. 
Rat EP4 cells are harvested by pipetting and centrifuged at 300 g for 4min. Cells are 

resuspended in DMEM without neutral red at a density of 5 xlO^ cells/ml. The cells (70 Dl) 
are mixed with 70 Dl of DMEM (without neutral red) containing 2 mM IBMX (PDE inhibitor), 1 
20 nM PGE2 and test compounds in PCR-tubes, and incubated at 37°C for 10 min. The reaction 
is stopped by heating at 100°C for 10 min with thermal cycler. Concentration of cAMP in 
reaction mixtures is determined with SPA cAMP Kit (Amersham) according to the 
manufacture's instruction. 

25 Reference : Eur. J. Pharmacol. 340 (1997) 227-241 

In vivo assays 

Carrageenan induced mectianical ftyperalgesia in rats: 

Male 4-week-old SD rats (Japan SLC) were fasted over night. Hyperalgesia was 
30 induced by intraplantar injection of A-carrageenin (0.1 ml of 1% w/v suspension in saline, 
Zushikagaku). The test compounds (1ml of 0.1% methylcellulose/100g body weight) were 
given per orally at 5.5 hours after the carrageenin injection. The mechanical pain threshold 
was measured by analgesy meter (Ugo Basile) at 4, 5, 6.5 and 7.5 hours after the carrageenin 
injection and the change of pain threshold was calculated. 
35 Reference : Randall L.O. & Selitto I.J., Arch. Int. Pharmacodyn. 111, 409-419, 1957 
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Prostaplandin E2(PGE2)- induced thermal hyperalgesia in rats: 

Male 4-week-old SD rats (Japan SLC) were fasted over night. Hyperalgesia was 
induced by intraplantar injection of 100ng of PGE2 in 5%DMSO/saline(100ul) into the right 
hindpaw of the rats. Animals were given orally or intravenously either vehicle (po : 0.1% 
5 methyl cellulose, iv: 10% DMSO/saline) or a test compound 15 or 5 min. prior to PGE2 
injection, respectively. Rats were placed in plastic cages of plantar test apparatus (Ugo 
Baslle) and the mobile radiant heat source was focused on right hind paw of the rats. The 
thermal paw-withdrawal latency (sec.) was measured at 15 min after PGE2 injection and the 
change in withdrawal threshold was calculated. 

10 Reference : Hargreaves K. et al., Pain 32, 77-88, 1988. 

Most of the compounds prepared in the working examples appearing hereafter 
demonstrate higher affinity for EP4-receptors than for EP1, 2 and 3-receptors. 

Some preferred compounds prepared in the working examples as described below 
were tested by the above method, and showed an ED50 value under 60mg/kg. 

15 The aryl or heteroaryl fused imidazole compounds of formula (1) of this invention can 

be administered via either the oral, parenteral or topical routes to mammals. In general, these 
compounds are most desirably administered to humans in doses ranging from 0.1 mg to 3000 
mg, preferably from 1 mg to 500 mg, which may be administered in a single dose or in divided 
doses throughout the day, although variations will necessarily occur depending upon the 

20 weight and condition of the subject being treated, the disease state being treated and the 
particular route of administration chosen. However, for example, a dosage level that is in the 
range of from 0.01 mg to 10 mg per kg of body weight per day is most desirably employed for 
treatment of pain associated with inflammation. 

The compounds of the present invention may be administered alone or in combination 

25 with pharmaceutically acceptable carriers or diluents by either of the above routes previously 
indicated, and such administration can be carried out in single or multiple doses. More 
particularly, the novel therapeutic agents of the invention can be administered in a wide 
variety of different dosage forms, i.e., they may be combined with various pharmaceutically 
acceptable inert carriers in the form of tablets, capsules, lozenges, troches, hard candies, 

30 powders, sprays, creams, salves, suppositories, jellies, gels, pastes, lotions, ointments, 
aqueous suspensions, injectable solutions, elixirs, syrups, and the like. Such carriers include 
solid diluents or fillers, sterile aqueous media and various nontoxic organic solvents, etc. 
Moreover, oralpharmaceutical compositions can be suitably sweetened and/or flavored. In 
general, the therapeutically-effective compounds of this invention are present in such dosage 

35 forms at concentration levels ranging 5% to 95 % by weight. 

For oral administration, tablets containing various excipients such as microcrystalline 
cellulose, sodium citrate, calcium carbonate, dipotassium phosphate and glycine may be 



employed along with various disintegrants such as starch and preferably corn, potato or 
tapioca starch, alginic acid and certain complex silicates, together with granulation binders 
like polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as 
magnesium stearate, sodium lauryl sulfate and talc are often very useful for tabletting 
purposes. Solid compositions of a similar type may also be employed as fillers in gelatin 
capsules; preferred materials in this connection also include lactose or milk sugar as well as 
high molecular weight polyethylene glycols. When aqueous suspensions and/or elixirs are 
desired for oral administration, the active ingredient may be combined with various 
sweetening or flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or 
suspending agents as well, together with such diluents as water, ethanol, propylene glycol, 
glycerin and various like combinations thereof. 

For parenteral administration, solutions of a compound of the present invention in 
either sesame or peanut oil or in aqueous propylene glycol may be employed. The aqueous 
solutions should be suitably buffered (preferably pH>8) if necessary and the liquid diluent first 
rendered isotonic. These aqueous solutions are suitable for intravenous injection purposes. 
The oily solutions are suitable for intra-articular, intra-muscular and subcutaneous injection 
purposes. The preparation of all these solutions under sterile conditions is readily 
accomplished by standard pharmaceutical techniques well known to those skilled in the art. 
Additionally, it is also possible to administer the compounds of the present invention topically 
when treating inflammatory conditions of the skin and this may preferably be done by way of 
creams, jellies, gels, pastes, ointments and the like, in accordance with standard 
pharmaceutical practice. 

EXAMPLES 

The invention is illustrated in the following non-iimiting examples in which, unless 
stated otherwise: all operations were carried out at room or ambient temperature, that is, in 
the range of 18-25 °C; evaporation of solvent was carried out using a rotary evaporator under 
reduced pressure with a bath temperature of up to 60 °C; reactions were monitored by thin 
layer chromatography (TLC) and reaction times are given for illustration only; melting points 
(mp) given are uncorrected (polymorphism may result in different melting points); the 
structure and purity of all isolated compounds were assured by at least one of the following 
techniques: TLC (Merck silica gel 60 F254 precoated TLC plates), mass spectrometry, nuclear 
magnetic resonance (NMR), infrared red absorption spectra (IR) or microanalysis. Yields are 
given for illustrative purposes only. Flash column chromatography was carried out using 
Merck silica gel 60 (230-400 mesh ASTM). Low-resolution mass spectral data (El) were 
obtained on a Automass 120 (JEOL) mass spectrometer. Low-resolution mass spectral data 
(ESI) were obtained on a Quattro II (Micromass) mass spectrometer or a ZMD (Micromass). 
NMR data was determined at 270 MHz (JEOL JNM-LA 270 spectrometer) or 300 MHz (JEOL 
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JNM-LA300 spectrometer) using deuterated chloroform (99.8% D) or dimethylsulfoxide 
(99.9% D) as solvent unless indicated otherwise, relative to tetramethylsilane (TMS) as 
internal standard in parts per million (ppm); conventional abbreviations used are: s = singlet, d 
= doublet, t = triplet, q = quartet, quint = quintet, m = multipiet, br. = broad, etc. IR spectra 
5 were measured by a Shimazu infrared spectrometer (IR-470). Chemical symbols have their 
usual meanings; bp (boiling point), mp (melting point), L (liter(s)), mL (milliliter(s)), g 
(gram(s)), mg (miiligram(s)), mol (moles), mmol (millimoles), eq. (equivalent(s)), quant, 
(quantitative yield). 

10 EXAMPLE 1 

2-ETHYL-5.7-DIMETHYL-3-(4-{2-r(ir(4-METHYLPHENYL)SULFQNYL1AMINO} 
CARBONYUAMIN01ETHYL}PHENYL)-3H-IMlDAZOr4,5-/b1PYRIDINE 
STEP 1. 4,6-Dimethvl-3-nitro-2(1/-/)-pvridinone 

A mixture of ethyl nitroacetate (80.0 g, 601 mmol) in ammonium hydroxide (25% NH3 in water, 
15 400 mL) was stirred at room temperature for 3 days, and then the solution was concentrated 
by air-drying. The residue was dissolved in water (450 mL). To the solution was added 2,4- 
pentanedione (73.1 g, 730 mmol), pyridine (16.2 mL, 200 mmol) and acetic acid (11.4 mL, 
200 mmol), and the mixture was stirred for an additional 7 days. The resulting precipitates 
were collected by filtration and dried under reduced pressure to give 35.0 g (35%) of the title 
20 compound as yellow solids: ^H-NMR (DMSO-de) 5 12.44 (1H, br.s), 6.06 (1H, s), 2.19 (3H, s), 
2.13 (3H, s). 

STEP 2. 2-Chloro-4.6-dimethvl-3-nitropvridine 

A mixture of 4,6-dimethyl-3-nitro-2(1/-/)-pyridinone (step 1, 10.0 g, 29.7 mmol) in phosphorus 
25 oxychloride (35 mL, 187.3 mmol) was stirred at 95 °C for 3 h, then cooled to 45 °C. The 
excess amount of phosphorus oxychloride was removed by distillation under reduced 
pressure at 45 °C. The residue was cooled to room temperature, and diluted with 
dichloromethane (75 mL). The resulting solution was cooled to 0°C, and 2N hydrochloric acid 
(50 mL) was added dropwise into the solution. The organic layer was separated, and washed 
30 with 2N hydrochloric acid (4 x 25 mL), 2N aqueous NaOH (2 x 50 mL) and brine (50 mL). The 
organic phase was dried (MgS04) and concentrated under reduced pressure to give 10.0 g 
(90%) of the title compound as white solids: ^H-NMR (CDCI3) 8 7.07 (1 H, s), 2.56 (3H, s), 2.35 
(3H, s). 

35 STEP 3. 2-('4-f(4.6-Dimethvl-3-nitro-2-pvridinvl)aminolphenvllethano! 

A mixture of 2-chloro-4,6-dimethyl-3-nitropyridine (step 2, 1.3 g, 7.0 mmol) and 4- 
aminophenylethyl alcohol (1.4 g, 10.2 mmol) was placed in a sealed tube and heated at 150 
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°C for 3 h. The reaction mixture was cooled and purified by flash column chromatography on 
silica gel eluting with hexane/ethyl acetate (2:1) to afford 1 .6 g (80%) of the title compound as 
orange solids: 'h-NMR (CDCis) 5 9.55 (1H, br.s), 7.57 (2H, d, J=8.4 Hz), 7.20 (2H, d, J=8.4 
Hz), 6.52 (1H, s), 3.84 (2H. t, J=6.4 Hz), 2.85 (2H, t, J=6.4 Hz), 2.54 (3H, s), 2.42 (3H, s). 

STEP 4. 2-(4-r(3-Amino-4.6-dimethvl-2-pvridinvl)aminolphenvllethanol 

To a stirred solution of 2-{4-[(4,6-dimethyi-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 3, 1 .6 
g, 5.6 mmol) in ethyl acetate (15 mL) was added 10% Pd-C (160 mg). The mixture was 
stirred at room temperature for 6 h under hydrogen atmosphere. The palladium catalyst was 
removed by filtration and washed with ethanol (100 mL). The filtrate was concentrated under 
reduced pressure to afford 1.3 g (92%) of the title compound as pale yellow solids: ^H-NMR 
(CDCis) 5 7.10 (4H, s), 6.61 (1H, s), 3.81 (2H, t, J=6.4 Hz), 2.80 (2H, t, J=6.4 Hz), 2.36 (3H, 
s), 2.19(3H, s). 

STEP 5. 2-r4-(2-Ethvl-5.7-dimethvl-3/-/-imidazor4.5-i3lDvridin-3-vnphenvnethvl propionate 
To a stirred suspension of 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 
4, 1.3 g, 5.1 mmol) in toluene (30 mL) was added dropwise propionyl chloride (990 mg, 10.7 
mmol) at 0 °C, and the reaction mixture was heated at reflux temperature for 2 h. After 
cooling, the mixture was poured into water (50 mL) and extracted with ethyl acetate (100 mL). 
The organic layer was washed with 2N aqueous NaOH (50 mL) and brine (50 mL), then dried 
(MgS04). Removal of solvent gave 1 .8 g (quant.) of the title compound as brown solids: H- 
NMR (CDCI3) 5 7.41 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 6.90 (1H, s), 4.37 (2H, t, J=6.9 
Hz), 3.04 (2H, t, J=6.9 Hz), 2.82 (2H, q, J=7.6 Hz), 2.65 (3H, s), 2.52 (3H, s), 2.35 (2H, q, 
J=7.6 Hz), 1.27 (3H, t, J=7.6 Hz), 1.14 (3H, t, J=7.6 Hz). 

STEP 6. 2-r4-(2-Ethvl-5.7-dimethvi-3H-imidazor4.5-folDvridin-3-vnphenvnethanol 
To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-]b]pyridin-3-yl)phenyl]ethyl 
propionate (step 5, 1.75 g, 5.1 mmol) in methanol/THF (v/v, 1:1, 28 mL) was added 4N 
aqueous LiOH (4.6 mL, 18.4 mmol) and the resulting mixture was stirred at room 
temperature. After 3 h, the mixture was concentrated. The residue was dissolved in water 
(30 mL) and extracted with ethyl acetate (100 mL). The organic layer was washed with brine 
(50 mL), dried (MgSOi), and concentrated. Purification by flash column chromatography on 
silica gel eluting with hexane/ethyl acetate (gradient elution from 2:1 to 0:1) to afford 1.3 g 
(86%) of the title compound as pale brown solids: ^H-NMR (CDCI3) 5 7.40 (2H, d, J=8.4 Hz), 
7.31 (2H, d, J=8.4 Hz), 6.91 (1H, s), 3.81-3.75 (2H, m), 3.47 (1H. br.s), 2.92 (2H, t, J=6.9 Hz), 
2.81 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.51 (3H, s), 1 .27 (3H, t, J=7.6 Hz). 
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STEP 7. 3-r4-(2-Chloroethvnplienvn-2-ethvl-5,7-dimethvl-3/-/-imidazor4,5-b1pvridine 
To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethanol (step 
6, 2.2 g, 7.4 mmol) in toluene (40 mL) was added thionyl chloride (2.0 mL, 23.6 mmol), and 
the resulting nnixture was stirred at 80 °C for 3 h. The volatile components were removed 
5 under reduced pressure, and the residue was purified by flash column chromatography on 
silica gel eluting with hexane/ethyl acetate (gradient elution from 2:1 to 1:1) to afford 2.1 g 
(90%) of the title compound as white solids: ^H-NMR (CDCI3) S 7.41 (2H, d, J=8.4 Hz), 7,35 
(2H, d, J=8.4 Hz), 6.90 (1H, s), 3.78 (2H, t, J=7.4 Hz), 3.15 (2H, t, J=7.4 Hz), 2.83 (2H, q, 
J=7.6 Hz), 2.71 (3H, s), 2.54 (3H, s), 1 .28 (3H, t, J=7.6 Hz). 

10 

STEP 8. 2-r4-(2-Ethvl-5,7-dimethvl-3H-imidazor4,5-folpvridin-3-vl')phenvnethvl azide 
To a stirred solution of 3-[4-(2-chloroethyi)phenyl]-2-ethyl-5,7-dimethyl-3/-/-imidazo[4,5- 
f)]pyridine (step 7, 2.8 g, 9.0 mmol) and Kl (1.5 g, 9.0 mmol) in DMF (50 mL) was added 
sodium azide (1.2 g, 18.0 mmol), and then the resulting mixture was stirred overnight at 100 

15 °C. The reaction mixture was poured into water (100 mL), and extracted with ethyl acetate 
(100 mL). The organic layer was washed with water (50 mL) and brine (50 mL), then dried 
(Na2S04). After removal of solvent, the crude product was purified by flash column 
chromatography on silica gel eluting with hexane/ethyl acetate (1:1) to afford 2.35 g (85%) of 
the title compound as white solids: 'h-NMR (CDCI3) 5 7.41 (2H, d, J=8.4 Hz), 7.35 (2H, d, 

20 J=8.4 Hz), 6.90 (IN, s), 3.59 (2H, t, J=7.1 Hz), 2.99 (2H, t, J=7.1 Hz), 2.83 (2H, q, J=7.6 Hz), 
2.65 (3H, s), 2.52 (3H, s), 1.27 (3H, t, J=7.6 Hz). 

STEP 9. 2-r4-(2-Ethvl-5,7-dimethvl-3H-imidazo[4,5-b1pvridin-3-vnphenvnethvlamine 

To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethyl azide 

25 (step 8, 2.35 g, 7.3 mmol) in methanol (50 mL) was added 10% Pd-C (200 mg). The resulting 
mixture was stirred for 4 h under hydrogen atmosphere. The mixture was filtered through a 
pad of Celite and the filtrate was concentrated. The residue was purified by flash column 
chromatography on silica gel eluting with dichloromethane/methanol/triethylamine (100:5:1) to 
afford 2.01 g (94%) of the title compound as white solids: ^H-NMR (CDCI3) 5 7.39 (2H, d, 

30 J=8.4 Hz), 7.32 (2H, d, J=8.4 Hz), 6.90 (1 H, s), 3.05 (2H, t, J=7.3 Hz), 2.88-2.78 (4H, m), 2.65 
(3H, s), 2.51 (3H, s), 1.28 (3H, t, J=7.6 Hz). 

STEP 10. 2-Ethvl-5.7-dimethvl-3-(4-(2-raK4-methviphenvl)sulfonvl1amino)carbonvl)amino] 
ethvl)phenvl)-3/-/-imidazor4.5-blpvridine 
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To a solution of 2-[4-(2-ethyl-5,7-climethyl-3/-/-irnidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine 
(step 9, 1.2 g, 4.0 mmol) in dichloromethane (15 mL) was added p-toluenesulfonyl isocyanate 
(805 mg, 4.0 mmol). The resulting mixture was stirred at room temperature for 3 h. After 
5 removal of solvent, the residue was purified by flash column chromatography on silica gel 
eluting with dichloromethane/methanol (20:1) to afford 1.10 g (56%) of the title compound as 
white solids: ^H-NMR (CDCI3) 5 7.85 (2H, d, J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz), 7.23 (2H, d, 
J=8.4 Hz), 7.16 (2H, d, J=8.4 Hz), 6.91 (1H, s), 6.12 (1H, br.s), 3.55-3.46 (2H, m), 2.85 (2H, t, 
J=6.3 Hz), 2.74-2.64 (5H, m), 2.42 (3H, s), 2.41 (3H, s), 1.21 (3H, t, J=7.6 Hz). 

10 

EXAMPLE 2 

2-ETHYL-5.7-DIMETHYL-3-(4-l2-rf(r(4-METHYLPHENYL)SULFQNYUAMINO> 
CARBONYL)AMIN01ETHYL)PHENYU-3H-IMIDAZOr4.5-ib1PYRIDINE. SODIUM SALT 
To a solution of 2-ethyl-5,7-dimethyl-3-(4-{2-[({[{4-methylphenyl)sulfonyl] 

15 amino}carbonyl)amino]ethyl}phenyl)-3/-/-imidazo[4,5-£i]pyridine (Example 1, 5.0 g, 10.2 mmol) 
in methanol (20 mL) was added 2N aqueous NaOH (5.1 mL, 10.2 mmol). The resulting 
mixture was stirred at room temperature for 5 min and concentrated. The residual solids 
were collected by filteration and dried under reduced pressure at 50 °C to afford the title 
compound as white solids: ^H-NMR (DMSO-ds) 5 7.60 (2H, d, J=8.2 Hz), 7.31-7.39 (4H, m), 

20 7.14 (2H, d, J=8.2 Hz), 6.96 (1 H, s), 3.15 (2H, br.s), 2.66-2.75 (4H, m), 2.53 (3H, s), 2.40 (3H, 
s), 2.28 (3H, s), 1 .20 (3H, t, J=7.6 Hz). 

EXAMPLE 3 

2-r4-(2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-fo1PYRIDINE-3-YL)PHENYL1ETHYL-(4- 

25 METHYLPHENYDSULFONYLCARBAMATE 

To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3/-/-imidazo[4,5-jb]pyridin-3-yl)phenyl]ethanol (step 6 
of Example 1, 300 mg, 1.0 mmol) in dichloromethane (10 mL) was added p-toluenesulfonyl 
isocyanate (237 mg, 1.2 mmol). The resulting mixture was stirred at room temperature 
overnight. After removal of solvent, the residual solids were recrystallized from ethyl acetate 

30 to afford 454 mg (92%) of the title compound as white solids: 'h-NMR (CDCI3) 5 7.93 (2H, d, 
J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 7.22 (4H, s), 6.92 (1H, s), 4.87 (IH, br.s), 4.35 (2H, t, J=6.6 
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Hz), 2.96 {2H, t, J=6.6 Hz), 2.78 (2H, q, J=7.7 Hz), 2.66 (3H, s), 2.50 (3H, s), 2.43 (3H, s), 
1.24 (3H,t, J=7.7 Hz). 

EXAMPLE 4 

5 2-ETHYL-5.7-DIMETHYL-3-(4-(2-raMETHYLr(4-METHYLPHENYL)SULFONYL1AMINO) 
CARBONYL)AMIN01ETHYL)PHENYLV3/^-IMIDAZOr4.5-ib1PYRIDINE 

To a stirred solution of 2-etliyl-5,7-climethyl-3-(4-{2-[({[{4- 

metiiylphenyl)sulfonyi]amlno}carbonyl)amino]etliyl}phenyl)-3H-imidazo[4,5-/)]pyricline 
(Example 1, 200 mg, 0.41 mmol) In THF (10 mL) was added dropwise a solution of lithium 

10 diisopropylamide (LDA) (2.0 N in heptane/hexane/ethylbenzene, 0.8 mL, 1.6 mmol) with ice- 
cooling over a period of 10 min. After completion of the addition, the stirring was continued 
for an additional 20 min at the same temperature. To the resulting mixture was added 
dropwise Me! (0.5 mL) at 0 °C, and stirred at room temperature for 15 h. The mixture was 
poured Into a solution of phosphate buffer (100 mL) and extracted with dichloromethane (100 

15 mL). The organic layer was washed with brine (50 mL), dried (Na2S04), and concentrated. 
The residue was purified by flash chromatography on silica gel eluting with 
dichloromethane/methanoi (10:1) to give 10 mg (5%) of the title compound as a colorless oil: 
'h-NMR (CDCI3) 5 7.64 (2H, d, J=8.3 Hz), 7.53-7.25 (7H, m), 6.89 (1H, s), 3.65-3.55 (2H, m), 
3.14 (3H, s), 2.96 (2H, t, J=6.7 Hz), 2.82 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.50 (3H, s), 2.40 

20 (3H, s), 1 .25 (3H, t, J=7.6 Hz). 

EXAMPLE 5 

2-ETHYL-5.7-DIMETHYL-3-(4-(2-rMETHYL((r(4-METHYLPHENYL)SULFONYLlAMINO> 
CARBONYL)AMIN01ETHYL>PHENYLV3H-IMIDAZOr4.5-blPYRIDINE 
25 STEP 1 . A/-{2-r4-(2-Ethvl-5.7-dlmethvl-3H-imldazor4.5-b1pvndin-3-vnphenvl1ethvll-A/- 
methyiamine 

A mixture of 3-[4-(2-chloroethyl)phenyl]-2-ethyl-5,7-dimethyl-3/-/-imidazo[4,5-ti]pyridine (step 7 
of Example 1, 627 mg, 9.0 mmol), a solution of methylamine (40% In methanol, 6 mL) and 
water (6 mL) was placed in a sealed tube and heated overnight at 130 °C. The reaction 

30 mixture was partitioned between dichloromethane (50 mL) and water (50 mL). The organic 
phase was separated and the aqueous phase was extracted with dichloromethane (50 mL). 
The combined organic extracts were washed with brine (50 mL) and dried (Na2S04). After 
removal of solvent, the crude product was purified by flash column chromatography on silica 
gel eluting with dichloromethane/methanoi (5:1) to afford 523 mg (85%) of the title compound 

35 as white solids: ^H-NMR (CDCI3) 5 7.41 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 6.90 (1H, 
s), 4.73 (1H, br.s), 2.93 (4H, s), 2.82 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.51 (3H, s), 2.49 (3H, s), 
1.28 (3H, t, J=7.5 Hz). 
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STEP 2. 2-Ethvl-5.7-climethvl-3-f4-f2-rnnethviar(4-methviphenvl)sulfonvl1amino) 
carbonvl)amino1ethvl)phenvlV3/-/-innidazor4.5-blPvridine 

To a solution of /V-{2-[4-(2-ethyl-57-dimethyl-3H-irnidazo[4,5-rb]pyridin-3-y!)phenyl]ethyl}-/V- 
5 methylamine (step 1, 523 mg, 1.7 mmol) in dichlorometinane (10 mL) and triethylamine (2 mL) 
was added p-toluenesulfonyl isocyanate (400 mg, 2.0 mmol). The resulting reaction mixture 
was stirred at room temperature for 6 h. After removal of solvent, the residue was purified by 
flash column chromatography on silica gel eluting with dichloromethane/methanol (10:1) to 
afford 358 mg (42%) of the title compound as white solids: ^H-NMR (CDCI3) 5 7.93 (2H, d, 
10 J=8.3 Hz), 7.31 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.3 Hz), 7.14 (2H, d, J=8.4 Hz), 6.92 (1 H, s), 
3.66-3.49 (2H, m), 3.51 (3H, s), 2.93-2.70 (4H, m), 2.65 (3H, s), 2.50 (3H, s), 2.38 (3H, s), 
1.24 (3H, t, J=7.2 Hz). 

EXAMPLE 6 

15 2-ETHYL-5.7-DIMETHYL-3-(4-(2-rar(4-METHYLPHENYUSULFONYLlAMINOV CARBQNYL) 
AMIN01PROPYUPHENYLV3H-IMIDAZOr4.5-fe1PYRIDINE 
STEP 1. 1-(4-Aminophenvl)-2-propanol 

A mixture of 1-(4-nitrophenyl)-2-propanol (Schadt, F.L.; et ai. J.Am.Chem.Soc, 1978, 100, 
228., 2.2 g, 12.3 mmol), iron powder (3.3 g, 59.1 mmol), ammonium chloride (370 mg, 6.9 

20 mmol), ethanol (48 mL) and water (24 mL) was heated at reflux temperature for 2 h. The 
mixture was cooled and filtered through a pad of Celite. The filtrate was concentrated. The 
residue was diluted with ethyl acetate (200 mL) and washed with water (2 x 100 mL). The 
organic layer was dried (MgS04), and concentrated. Purification by flash column 
chromatography on silica gel eluting with hexane/ethyl acetate (1:1) to afford 1.45 g (76 %) of 

25 the title compound as a yellow oil: 'h-NMR (CDCI3) 5 7.00 (2H, d, J=8.6 Hz), 6.64 (2H, d, 
J=8.8 Hz), 3.99-3.89 (1 H, m), 3.60 (2H, br s), 2.72-2.52 (2H, m), 1 .22 (3H, d, J=6.2 Hz). 

STEP 2. 1 -{4-r(4.6-Dimethvi-3-nitro-2-pvridinvl)aminolphenvl}-2-propanol 
The title compound was prepared according to the procedure described in step 3 of Example 
30 1 from 1-(4-aminophenyl)-2-propanol (step 1) and 2-chloro-4,6-dimethyl-3-nitropyridine (step 
2 of Example 1). 

^H-NMR (CDCI3) 5 9.59 (1H, br.s), 7.58 (2H, d, J=8.4 Hz). 7.20 (2H, d, J=8.4 Hz), 6.53 (1H, 
s), 4.13-4.01 (1H, m), 2.82-2.64 (2H, m), 2.55 (3H, s), 2.44 (3H, s), 1.25 (3H, d, J=6.2 Hz). 

35 STEP 3. 1 -(4-r(3-Amino-4.6-dimethvl-2-pvridinvl)aminolphenvl>-2-propanol 

A mixture of 1-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}-2-propanol (step 2, 500 mg, 
1.66 mmol), iron powder (440 mg, 7.88 mmol), ammonium chloride (80 mg, 1.5 mmol) in 
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ethanol/water (v/v, 31:8, 39 mL) was heated at reflux temperature for 2 h. The mixture was 
cooled and filtered through a pad of Celite. The filtrate was concentrated. The residue was 
diluted with dichloromethane (200 mL) and washed with water (2 x 100 mL). The organic 
layer was dried (MgS04), and concentrated. Removal of solvent gave 450 mg (quant.) of the 
5 title compound as brown solids: TLC Rf 0.10 (hexane/ethyl acetate = 1:1). 

STEP 4. 2-r4-(2-Ethvl-5.7-dimethvl-3H-imidazor4,5-blpvridin-3-vl)phenvl]-1-methvlethvl 
propionate 

The title compound was prepared according to the procedure described in step 5 of Example 
10 1 from 1-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl)-2-propanol (step 3) and 
propionyl chloride. 

TLC Rf = 0.30 (hexane/ethyl acetate = 1:1). 

STEP 5. 1 -r4-(2-Ethvl-5.7-dimethvl-3H-imidazor4,5-b]pvridin-3-vnphenvl1-2-propanol 
15 The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-jb]pyridin-3-yl)phenyl]-1 -methylethyl 
propionate (step 4). 

^H-NMR (CDCI3) 5 7.40 (2H, d, J=8.0 Hz), 7.33 (2H, d, J=8.0 Hz), 6.91 (1H, s), 4.16-4.07 (1H, 
m), 2.90-2.76 (4H, m), 2.66 (2H, s), 2.52 (3H, s), 1.32-1.22 (6H, m). 

20 

STEP 6. 3-r4-(2-Chloropropvl)phenvn-2-ethvl-5.7-dimethvl-3/-/-imidazor4.5-/b]pvridine 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 1-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]-2-propanoI (step 5). 
TLC Rf = 0.50 (hexane/ethyi acetate = 1 :1). 

25 

STEP 7. 2-r4-(2-Ethvl-5,7-dimethYl-3H-imidazor4,5-iblpvridin-3-vl)phenvl1-1 -methylethyl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 3-[4-(2-chloropropyl)phenyl]-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridine (step 6). 
'h-NMR (CDCI3) 5 7.40 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.4 Hz), 6.91 (1 H, s), 3.81-3.74 (1 H, 
30 m), 2.95-2.79 (4H, m), 2.66 (3H, s), 2.52 (3H, s), 1.35 (3H, d, J=6.6 Hz), 1.27 (3H, t, J=7.5 
Hz). 

STEP 8. 1 -r4-(2-Ethyl-5.7-dimethvl-3H-imidazor4.5-]blpvridin-3-yl)phenyn-2-propanamine 
The title compound was prepared according to the procedure described in step 9 of Example 
35 1 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ti]pyridin-3-yl)phenyl]-1 -methylethyl azide 
(step 7). 

^H-NMR (CDCI3) 5 7.40-7.31 (4H, m), 6.90 (1H, s), 3.31-3.20 (1H, m), 2.87-2.77 (3H, m), 
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2.66-2.58 (4H, m), 2.52 (3H, s), 1.28 (3H, t, J=8.3 Hz), 1.19 (3H, d, J=6.8 Hz). 

STEP 9, 2-Ethvl-5.7-dimethvl-3-f4-{2-rar(4-methvlDhenvnsulfonvl]amino) 

carbonvl)aminolpropvl|phenvl)-3H-imidazof4.5-blpvridine 
5 The title compound was prepared according to the procedure described in step 10 of Example 
1 from 1-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-/3]pyridin-3-yl)phenyi]-2-propanamine (step 
8). 

mp 128 °C; MS (ESI) m/z 506.19 (M + H)*; ^H-NMR (CDCI3) 8 7.74 {2H, d, J=8.3 Hz), 7.30- 
7.19 (6H, m), 6.90 (IN, s), 4.08-4.02 (1H, m), 2.84-2.72 (4H, m), 2.65 (3H, s), 2.48 (3H, s), 
10 2.32(3H,s), 1.20-1.13 (6H,m). 

EXAMPLE 7 

2-r4-(2-ETHYL-5.7-DIMETHYL-3H-IMlDAZOr4.5-b1PYRIDiN-3-YL)PHENYL1-1- 
METHYLETHYL(4-METHYLPHENYL)SULF0NYLCARBAMATE 
15 The title compound was prepared according to the procedure described in Example 3 from 1- 
[4-(2-ethyl-5,7-dimethyl-3H-imidazoI4,5-t)]pyridin-3-yl)phenyl]-2-propanol (step 5 of Example 
6). 

mp 108 °C; IVIS (ESI) m/z 507.18 (IVi + H)'; ^H-NMR (CDCI3) 5 7.91 (2H, d, J=8.4 Hz), 7.31 
(2H, d, J=8.3 Hz), 7.23 (4H, s), 6.91 (1H, s), 5.10-5.04 (1H, m), 2.95-2.76 (4H, m), 2.65 (3H, 
20 s), 2.50 (3H, s), 2.41 (3H, s), 1 .28-1 .21 (6H, m). 

EXAMPLE 8 

5.7-DIMETHYL-3-(4-f2-far(4-METHYLPHENYUSULFONYL1AMINO)CARBONYL)AIVIIN01 
ETHYL>PHENYL)-2-PROPYL-3H-IMIDAZOr4.5-ib1PYRIDINE 
25 STEP 1. 2-r4-(5.7-Dimethvl-2-propvl-3H-imidazor4,5-b1pvridin-3-vl)phenvnethvl butyrate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 4 of Example 1) 
and butyryl chloride. 

^H-NMR (CDCI3) 5 7.42 (2H, d, J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz), 6.92 (1H, s), 4.39 (2H, t, 
30 J=6.4 Hz), 3.09 (2H, t, J=6.4 Hz), 2.77, (2H, t, J=7.7 Hz), 2.66 (3H, s), 2.52 (3H, s), 2.32 (2H, 
t, J=7.7 Hz), 1.81-1.58 (4H, m), 1.00-0.86 (6H, m). 

STEP 2. 2-r4-(5.7-Dimethyl-2-propvi-3H-imidazo[4.5-ib1Pvridin-3-vl)phenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
35 1 from 2-[4-(5,7-dimethyl-2-propyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl butyrate (step 1). 
'h-NMR (CDCI3) 5 7.43 (2H, d, J=8.0 Hz), 7.32 (2H, d, J=8.0 Hz), 6.90 (1H, s), 4.00-3.89 (2H, 
m), 2.97 (2H, t, J=6.4 Hz), 2.78 (2H, t, J=7.8 Hz), 2.65 (3H, s), 2.51 (3H, s), 1.80-1.64 (2H, m), 



-98- 



0.92 {3H, t, J=7.4 Hz). 

STEP 3. 3-[4-(2-Chloroethvnphenvn-5.7-dimethvl-2-propvl-3H-imidazor4.5-6lPvridine 
The title compound was prepared according to tlie procedure described in step 7 of Example 
5 1 from 2-[4-{5,7-dimethyl-2-propyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethanol (step 2). 
MS(El)m/z327 (M'). 

STEP 4. 2-[4-(5.7-Dimethvl-2-propvl-3H-imidazor4.5-b1pvridin-3-vl)phenvl1ethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
10 1 from 3-[4-(2-chloroethyl)phenyl]-5,7-dimethyl-2-propyl-3H-imidazo[4,5-6]pyridine (step 3). 

MS (El) m/z 334 (M*); ^H-NMR (CDCI3) 5 7.42 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.4 Hz), 6.91 
(1H, 8), 3.60 (2H, t, J=7.2 Hz), 3.00 (2H, t, J=7.2 Hz), 2.77 (2H, t, J=7.8 Hz), 2.65 (3H, s), 2.52 
(3H, s), 1.75-1.62 (2H, m), 0.90 (3H, t, J=7.4 Hz). 

15 STEP 5. 2-r4-(5,7-Dimethv!-2-propvi-3/-/-imidazor4.5-fc>1Pvridin-3-vnphenvilethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(5,7-dimethyl-2-propyl-3H-imidazo[4,5-i)]pyridin-3-yl)phenyl]ethyl azide (step 4). 
'h-NMR (CDCI3) 6 7.42 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 6.88 (1H, s), 3.89 (2H, 
br.s), 3.18 (2H, t, J=6.8 Hz), 3.01 (2H, t, J=6.8 Hz), 2.75 (2H, t, J=7.5 Hz), 2.64 (3H, s), 2.48 

20 (3H, s), 1 .78-1 .63 (2H, m), 0.90 (3H, t, J=7.3 Hz). 

STEP 6. 5,7-Dimethvl-3-(4-f2-r(([(4-methvlphenvl)sulfonvnamino>carbonvl)amino1 
ethvl)phenvn-2-propvl-3H-imidazor4,5-jb1pvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
25 1 from 2-[4-(5,7-dimethyl-2-propyl-3H-imidazo[4,5-5]pyridin-3-yl)phenyl]ethylamine (step 5). 

^H-NMR (CDCI3) 5 7.86 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 7.23 (2H, d, J=8.3 Hz), 7.16 
(2H, d, J=8.3 Hz), 6.90 (1H, s), 6.10 (1H, br.s), 3.58-3.46 (2H, m), 2.87 (2H, t, J=6.4 Hz), 
2.71-2.59 {5H, m), 2.42 (3H, s), 2.40 (3H, s), 1.74-1.61 (2H, m), 0.89 (3H, t, J=7.0 Hz). 

30 EXAMPLE 9 

2-ISQPRQPYL-5.7-DIMETHYL-3-(4-f2-[({f(4-METHYLPHENYL^SULFONYL1AMINO} 

CARBONYL)AMlN01ETHYUPHENYL)-3H-IMIDAZOr4.5-ib1PYRIDINE 

STEP 1 ■ 5-Bromo-4.6-dimethvl-3-nitro-2-pvridinol 

To a solution of 5-bromo-4,6-dimethyl-3-nitro-2-pyridinylamine (Heitsch, H.; et al. Bioorg. Med. 
35 Chem. 1997, 5, 673., 2.0 g, 8.1 mmol) in trifluoroacetic acid/water (v/v, 2:1 , 30 mL) was added 
sodium nitrite (1.1 g, 16 mmol) in small portions at room temperature, and then the reaction 
mixture was stirred overnight. The resulting precipitates were collected by filtration, washed 
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with water, and dried under reduced pressure to give 2.2 g (quant.) of the title compound: H- 
NMR (CDCI3) 5 2.53 {3H, s), 2.38 (3H, s). 

STEP 2. 3-Bromo-6-chloro-2.4-dimethvl-5-nitropvridine 

The title compound was prepared according to the procedure described in step 2 of Example 
1 from 5-bromo-4,6-dimethyl-3-nitro-2-pyridinol (step 1). 
'h-NMR (CDCI3) 8 2.72 (3H, s), 2.41 (3H, s). 

STEP 3. 2-(4-r(5-Brcmo-4.6-dimethvl-3-nitro-2-pvridinvnaminolDhenvl>ethano! 
The title compound was prepared according to the procedure described in step 3 of Example 
1 from 3-bromo-6-chloro-2,4-dlmethyl-5-nitropyridine (step 2) and 4-aminophenylethyl alcohol. 
^H-NMR (CDCI3) 5 8.66 (1H, br.s), 7.51 (2H, d, J=8.4 Hz), 7.22 (2H, d, J=8.4 Hz), 3.90-3.77 
(2H, m), 2.88 (2H, t, J=6.5 Hz), 2.65 (3H, s), 2.59 (3H, s). 

STEP 4. 2-(4-[(3-Amino-5-bromo-4.6-dimethvl-2-pvridinvl)aminolphenvl>ethanol 
The title compound was prepared according to the procedure described in step 4 of Example 
1 from 2-{4-[(5-bromo-4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 3). 
^H-NMR (CDCI3) 5 7.12 (4H, s), 6.21 (1H, s), 3.38 (1H, br.s), 3.82 (2H, t, J=6.5 Hz), 2.80 (2H, 
t, J=6.5 Hz), 2.54 (3H, s), 2.38 (3H, s). 

STEP 5. 2-r4-(6-Bromo-2-isopropvl-5.7-dimethvl-3H-imidazor4.5-b1pvridin-3-vnphenvnethvi 2- 
methylpropanoate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-5-bromo-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 4) and 
isobutyryl chloride. 
MS (El) m/z457 (M*). 

STEP 6. 2-r4-(6-Bromo-2-isopropvl-5,7-dimethvl-3/-/-imidazor4.5-b1pvridin-3-vl)phenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-bromo-2-isopropyl-5,7-dimethyl-3H-imidazo[4,5-fo]pyridin-3-yl)phenyl]ethyl 2- 
methylpropanoate (step 5). 

'h-NMR (CDCI3) 5 7.45 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 3.96 (2H, t, J=7.3 Hz), 3.15- 
3.03 (1H. m), 2.97 (2H, t, J=7.3 Hz), 2.76 (3H, s), 2.67 (3H. s), 1 .34 (6H, d, J=6.8 Hz). 



STEP 7. 6-Bromo-3-r4-(2-chloroethvl)phenvl1-2-isopropvl-5,7-dimethvl-3/-/-imidazor4.5- 
blpyridine 
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The title compound was prepared according to the procedure described in step 7 Example 1 
from 2-[4-(6-bromo-2-isopropyl-5,7-dimethyl-3/-/-imidazo[4,5-ib]pyridin-3-yl)plienyl]ethanol 
(step 6). 

'h-NMR (CDCI3) 6 7.43 (2H, d, J=8.3 Hz). 7.32 (2H, d, J=8.3 Hz), 3.81 (2H, t, J=7.3 Hz), 3.19 
5 {2H, t, J=7.3 Hz), 3.1 5-3.02 (1 H, m), 2.76 (3H, s), 2.66 (3H, s), 1 .33 (6H, d, J=6.9 Hz). 

STEP 8. 2-r4-(6-Bromo-2-isoDropvl-5.7-dimethvl-3/-/-imidazor4,5-fclpvridin-3-vl)phenvl1ethvl 
azide 

The title compound was prepared according to the procedure described in step 8 Example 1 
10 from 6-bromo-3-[4-(2-chloroethyl)phenyl]-2-isopropyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridine 
(step 7). 

MS (EI) m/z412 (M*); V-NMR (CDCI3) 5 7.42 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 3.60 
(2H, t, J=6.5 Hz), 3.16-3.02 (1H, m), 3.02 (2H, t, J=6.5 Hz), 2.77 (3H, s), 2.68 (3H, s), 1.33 
(6H, d, J=6.9 Hz). 

15 

STEP 9. r4-(2-lsopropvl-5J-dimethvl-3H-imidazor4,5-/3lpvridin-3-vl)phenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(6-bromo-2-isopropyl-5,7-dimethyl-3/-/-imidazo[4,5-fo]pyridin-3-yl)phenyl]ethyl azide 
(step 8). 

20 H-NMR (CDCI3) 5 7.49 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.93 (1H, s). 6.60 (2H, br.s), 
3.32-3.00 (5H, m). 2.65 (3H, s), 2.48 (3H, s), 1 .31 (6H, d, J=6.8 Hz). 

STEP 10. 2-lsopropvl-5.7-dimethvl-3-(4-(2-r((r(4-methvlphenvl)sulfonvl1amino> 
carbonvl)amino1ethvl>phenvn-3H-imidazor4.5-b]pvridine 
25 The title compound was prepared according to the procedure described in step 10 of Example 
1 from [4-(2-isopropyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethylamine (step 9). 
'h-NMR (CDCI3) 5 7.87 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 7.23 (2H, d, J=8.4 Hz), 7.17 
(2H, d, J=8.4 Hz), 6.91 (1H, s), 6.08 (1H, br.s), 3.56-3.43 (2H, m), 3.02-2.89 (1H, m), 2.85 
(2H, t, J=6.3 Hz), 2.67 (3H, s), 2.41 (6H, s), 1.26 (6H, d, J=6.8 Hz). 

30 

EXAMPLE 10 

2-ISOPROPYL-5.7-DIMETHYL-3-(442-rar(4-METHYLPHENYL)SULFQNYL1AMIN01 
CARBONYDAMIN01ETHYUPHENYLV3H-IMIDAZOr4.5-/b1PYRIDINE, SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
35 isopropyl-5,7-dimethy!-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)-3H-imidazo[4,5-£)]pyridine (Example 9). 
MS(ESI)m/z506 (M + H)'. 
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EXAMPLE 11 

2-BUTYL-5,7-DIMETHYL-3-(4-{2-[({[(4- 

METHYLPHENYL)SULFONYL]AMINO}CARBONYL)AMlNO]ETHYL}PHENYL)-3H- 
IM!DAZ0[4,5-6]PYRID1NE 

STEP 1 . 2-r4-(6-Bromo-2-butvl-5.7-dimethvl-3H-imidazoF4.5-iblPvridin-3 -vnphenvnethvl 
pentanoate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[{3-amino-5-bromo-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 4 of 
Example 9) and pentanoyi chloride. 

MS (El) m/z485 (M"); 'h-NMR {CDCI3) 5 7.42 {2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 4.37 
(2H, t, J=6.9 Hz), 3.05 (2H, t, J=6.9 Hz), 2.79 (2H, t. J=7.7 Hz), 2.75 (3H, s), 2.67 (3H, s), 2.33 
(2H, t, J=7.5 Hz), 1.75-1.54 (4H, m), 1.40-1.20 (4H, m), 0.91 (3H, t, J=7.3 Hz), 0.84 (3H, t, 
J=7.3 Hz). 

STEP 2. 2-r4-(6-Bromo-2-butvl-5J-dimethvl-3H-imidazor4.5-t»lPvridin-3-vnphenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-bromo-2-butyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethyl 
pentanoate (step 1). 
MS (El)m/z401 (M"). 

STEP 3. 6-Bromo-2-butvl-3-r4-(2-chloroethvnphenvn-5.7-dimethv!-3/-/-imidazor4,5- blPvridine 
The title compound was prepared according to the procedure described in step 7 Example 1 
from 2-[4-(6-bromo-2-butyl-5,7-dimethyl-3H-imidazo[4,5-£)]pyridin-3-yl)phenyl]ethanol (step 2). 
MS {EI)m/z419(M*). 

STEP 4. 2-r4-(6-Bromo-2-butvl-5.7-dimethvl-3H-imidazor4.5-ib1pvridin-3-vl)phenvl1ethvl azide 
The title compound was prepared according to the procedure described in step 8 Example 1 
from 6-bromo-2-butyl-3-[4-(2-chloroethyl)phenyl]-5,7-dimethyl-3H-imidazo[4,5-f)]pyridine (step 

3). 

MS (El) m/z426 (M^); 'h-NMR (CDCI3) 5 7.43 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 3.61 
(2H, t, J=7.2 Hz), 3.01 (2H, t, J=7.2 Hz), 2.79 (2H, t, J=7.9 Hz), 2.75 (3H, s), 2.67 (3H, s), 
1.75-1.60 (2H, m), 1.36-1.20 (2H, m), 0.84 (3H, t, J=7.3 Hz). 

STEP 5. 2-r4-(2-Butvl-5.7-dimethvl-3H-imidazof4,5-b1pvridin-3-vnphenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(6-bromo-2-butyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethyl azide 
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(step 4). 

'h-NMR (CDCI3) 8 7.59 (2H, d, J=8.3 Hz), 7.35 (2H, d, J=8.3 Hz), 6.90 {1H, s), 3.52-3.22 (4H, 
m), 3.01 (2H, br.s), 2.90 (2H, t, J=7.7 Hz), 2.74 (3H, s), 2.56 (3H, s), 1.79-1.62 (2H, m), 1.41- 
1 .23 {2H, m), 0.84 (3H, t, J=7.5 Hz). 

STEP 6. 2-Butvi-5.7-dimethvl-3-(4-f2-far(4-methvlphenvl)sulfonvl1am ino>carbonvl)amino1 
ethvl}phenvlV3H-imidazor4.5-blPvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-butyl-5,7-dimethyl-3H-imidazo[4,5-d]pyridin-3-yl)pheny!lethylamine (step 5). 
'h-NMR (CDCI3) 5 7.86 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 7.22 (2H, d, J=8.3 Hz), 7.14 
(2H, d, J=8.3 Hz), 6.91 (1H, s), 6.09 (1H, br.s), 3.56-3.44 {2H, m), 2.64 (2H, t, J=6.4 Hz), 
2.70-2.59 (5H, m), 2.42 (3H, s), 2.41 (3H, s), 1.69-1.43 (2H, m), 1.30-1.18 (2H, m), 0.80 (3H, 
t, J=7.3 Hz). 

EXAMPLE 12 

2-BUTYL-5.7-DIMETHYL-3-f4-<[2-rar(4-METHYLPHENYUSULFQNYL]AMINO) 

CARBONYDAMIN01ETHYL)PHENYLV3H-IM!DAZOr4.5-ib1PYR[ DINE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

butyl-5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H- 

imidazo[4,5-ib]pyridine (Example 11). 

MS (ESI) m/z 520 (M + H)^ 

EXAMPLE 13 

2-ISQBUTYL-5.7-DIMETHYL-3-(4-(2-r((r(4-METHYLPHEN YL^SULFONYL1AMINO> 
CARBONYL^AMlN01ETHYL>PHENYL)-3H-IMIDAZOr4.5-ib1PYRlDlNE 

STEP 1 . 2-r4-f2-lsobutvl-5.7-dimethvl-3H-imidazor4.5-iblpvridin-3-vnphenvl1ethvl 3i 

methylbutanoate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 4 of Example 1) 
and isovaleryl chloride. 
MS (El) m/z 407 (M"). 

STEP 2. 2-r4-(2-lsobutvl-5.7-dimethvl-3H-imidazo[4.5-blPvridin-3-vnphenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(2-isobutyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl 3- 

methylbutanoate (step 1). 

MS (El) m/z 323 (M"). 



-103- 



STEP 3. 3-r4-f2-Chloroethvl>Dhenvl1-2-isobutvl-5J-dimethvl-3H-imidazor4.5-6lpvridine 

The title compound was prepared according to tine procedure described in step 7 Example 1 

from 2-[4-(2-isobutyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)plnenyl]ethanol (step 2). 

MS (El) m/z 341 (M"); 'h-NMR {CDCI3) 5 7.41 (2H, d, J=8.2 Hz), 7.33 {2H, d, J=8.2 Hz), 6.90 

(1H, s), 3.80 (2H, t, J=6,5 Hz), 3.18 (2H, t, J=6.5 Hz), 2.68 (2H, d, J=7.5 Hz), 2.66 (3H, s), 

2.51 (3H, s), 2.14-1.96 (1H, m), 0.86 {6H, d, J=6.6 Hz). 

STEP 4. 2-r4-(2-lsobutvl-5.7-dimethvl-3H-imidazor4.5-folpvridin-3-vl)p |-ienvnethvl azide 
The title compound was prepared according to the procedure described in step 8 Example 1 
from 3-[4-(2-chloroethyl)phenyl]-2-isobutyl-5,7-dimethyl-3H-imidazo[4,5-fj]pyridine (step 3). 
MS (El) m/z 348 (M"); 'h-NMR (CDCI3) 5 7.42 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 6.91 
(1H, s), 3.60 (2H, t, J=6.5 Hz), 3.00 (2H, t, J=6.5 Hz), 2.69 (2H, d, J=7.5 Hz), 2.65 (3H, s), 

2.52 (3H, s), 2.08-1 .98 (1 H, m), 0.87 (6H, d, J=6.7 Hz). 

STEP 5. 2-r4-(2-lsobutvl-5.7-dimethvl-3H-imidazor4.5-;blPvndin-3-vnphenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-isobuty!-5,7-dimethyl-3H-imidazo[4,5-/D]pyridin-3-yi)phenyl]ethyl azide (step 4). 
'h-NMR (CDCI3) 5 7.40 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.91 (1H, s), 3.09 (2H, t, 
J=6.4 Hz), 2.93 (2H, t, J=6.4 Hz), 2.80 (2H, br.s), 2.68 (2H, d, J=7.5 Hz), 2.66 (3H, s), 2.53 
(3H, s), 2.18-2.00 (1H, m), 0.88 (6H, d, J=6.8 Hz). 

STEP 6. 2-lsobutvl-5,7-dimethvl-3-(4-(2-r((r(4-methvlphenvl)sulfonvnamin o>carbonvl)amino1 
ethvl>phenvn-3/-/-imidazor4.5-jb1pvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-isobutyl-5,7-dimethyl-3H-imidazo[4,5-;b]pyridin-3-yl)phenyl]ethylamine (step 5). 
'h-NMR (CDCI3) 5 7.85 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.21 (2H, d, J=8.3 Hz), 7.12 
(2H, d, J=8.3 Hz), 6.91 (1H, s), 6.14 (1H, br.s), 3.55-3.42 (2H, m), 2.82 (2H, t, J=6.3 Hz), 2.65 
(3H, s), 2.53 (2H, d, J=7.3 Hz), 2.41 (3H, s), 2.39 (3H, s), 2.10-1.92 (1H, m), 0.81 (6H, d, 
J=6.6 Hz). 

EXAMPLE 14 

2-ISOBUTYL-5.7-DIMETHYL-3-f4-l2-r((r(4-METHYLPHENYL^SULFONYL1AMlNO) 
CARBONYL^AMIN01ETHYUPHENYLV3H-lMIDAZOr4.5-b1PYR IDINE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
isobutyl-5,7-dimethyl-3-(4-{2-K{[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)-3H-imidazo[4,5-b]pyridine (Example 13). 



-104- 



MS (ESI) m/z 520 (M + H)\ 
EXAMPLE 15 

5 .7-DIMETHYL-3-(4-f2-rar(4-METHYLPHENYL)SULFONYL1AMINO} 
CARBONYL)AMIN01ETHYBPHENYLV2-NEOPENTYL-3H-IMIDAZO r4.5-/b1PYRIDINE 

STEP 1 . 2-r4-(2-NeoDentvl-5.7-dimethvl-3^/-imidazor4■5-^)1pvridin-3-vl)Dhenvnethvl 3^ 

dimethvlbutanoate 

The title compound was prepared according to tine procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 4 of Example 1) 
and ferf-butylacetyl chloride. 
MS (El) m/z 435 (M"). 

STEP 2. 2-r4-(2-NeoDentvl-5.7-dimethvl-3H-imidazor4.5-blPvridin-3-vnphenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(2-neopentyl-5,7-dimethyI-3/-/-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl 3,3- 

dimethylbutanoate (step 1 ). 

MS (El) m/z 337 (M'). 

STEP 3. 3-r4-(2-Chloroethvl)phenvl]-2-neopentvl-5.7-dimethvl-3H-imidazor4.5-fo1pvridine 
The title compound was prepared according to the procedure described in step 7 Example 1 
from 2-[4-(2-neopentyl-5,7-dimethyl-3H-imidazo[4,5-fo]pyridin-3-yl)phenyl]ethanol (step 2). 
'h-NMR (CDCI3) 5 7.41 (2H, d, J=8.2 Hz), 7.30 {2H, d, J=8.2 Hz) , 6.89 (1H, s), 3.81 (2H, t, 
J=6.5 Hz), 3.18 (2H, t. J=6.5 Hz), 2.79 (2H, s), 2.66 (3H, s), 2.51 (3H, s), 0.89 (9H, s). 

STEP 4. 2-r4-(2-Neopentvl-5.7-dimethvl-3H-imidazor4,5-ib]pvridin-3-vl)ph envl1ethvi azide 
The title compound was prepared according to the procedure described in step 8 Example 1 
from 3-[4-(2-chloroethy!)phenyl]-2-neopentyl-5,7-dimethyl-3H-imidazo[4,5-t>]pyridine (step 3). 
MS (El) m/z 362 (M*); 'h-NMR (CDCI3) 5 7.42 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz) , 6.91 
(1H, s), 3.62 (2H, t, J=6.5 Hz), 3.02 (2H, t, J=6.5 Hz), 2.78 (2H, s), 2.68 (3H, s), 2.53 (3H, s), 
0.88 (9H, s). 

STEP 5. 2-r4-(2-Neopentvi-5.7-dimethvl-3H-imidazor4.5-blpvridin-3-vl)ph envnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-neopentyl-5,7-dimethyl-3H-imidazo[4,5-)b]pyridin-3-yl)phenyl]ethyl azide (step 
4). 

MS (El) m/z 336 (M'). 
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STEP6.2-NeoDentvl-5.7-dinnethvl-3-(4-(2-f(ir(4-methvlDhenvhsulfonvnaminol 
carbonvnamino1ethvl)phenvn-3/-/-innidazor4.5-iblpvridine 

The title compound was prepared according to tine procedure described in step 10 of Example 
1 from 2-[4-(2-neopentyl-5,7-dimetlnyl-3H-imidazo[4,5-t>]pyridin-3-yi)plnenyl]etlnylamine (step 
5). 

'h-NMR (CDCI3) 5 7.86 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 7.22 {2H, d, J=8.3 Hz), 7.14 
(2H, d, J=8.3 Hz), 6.91 (1H, s), 6.18 (1H, br.s), 3.56-3.46 (2H, m), 2.85 (2H, t, J=6.4 Hz), 2.65 
(3H, s), 2.60 (2H, s), 2.41 (3H, s), 2.40 (3H, s), 0.87 (9H, s). 

EXAMPLE 16 

5 .7-DIIVIETHYL-3-(4-(2-rar(4-METHYLPHENYUSULFONYUAMINO> 
CARBONYL)AMINQ1ETHYLlPHENYL)-2-NEOPENTYL-3H-IMIDAZO r4.5-d1PYRIDINE. 

SODIUiVi SALT 

The title compound was prepared according to the procedure described in Example 2 from 
5,7-dimethyi-3-(4-{2-[{{[(4-methylphenyl)sulfonyl]amino}carbonyi)amino]ethyl}phenyl)-2- 
neopentyl-3H-imidazo[4,5-b]pyridine (Example 1 5). 
MS (ESI) m/z 534 (M + H)*. 

EXAMPLE 17 

5.7-DIMETHYL-3-f4-(2-r({K4-METHYLPHENYL)SULFONYUAMINO) 

CARBONYL^AIVIIN01ETHYLlPHENYLV2-r2-(1.3-THIAZOL-2-YL)ETHYL1-3H-IMIDAZOr4.5- 
iblPYRIDINE 

STEP 1 ■ A/-r4-(2-Chloroethvl)phenvn-/V-(4.6-dimethvl-3-nitro-2-pvridinvl)amine 
The title compound was prepared according to the procedure described in step 7 Example 1 
from 2-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 3 of Example 1). 
'h-NMR (CDCI3) 5 9.46 (1H, br.s), 8.29 (1H, d, J=8.8 Hz), 7.42 (1H, d, J=1.7 Hz), 7.35 (2H, d, 
J=8.3 Hz), 7.22 (2H, d, J=8.3 Hz), 6.97 (1H, dd, J=8.8, 1.7 Hz), 3.77 (2H, t, J=7.2 Hz), 3.13 
(2H, t, J=7.2 Hz). 

STEP 2. A/^-r4-(2-Chloroethvl)phenvl1-4,6-dimethvl-2,3-pvridinediamine 

The title compound was prepared according to the procedure described in step 3 of Example 

6 from /V-[4-(2-chloroethyl)phenyl]-W-(4,6-dimethy!-3-nitro-2-pyridinyl)amine (step 1). 

MS (El) m/z 383 (M*). 

STEP 3. 3-r4-(2-Chloroethvnphenvn-5.7-dimethvl-2-r2-(1.3-thia zol-2-vnethvn-3H-imidazor4,5- 
blpyridine 

To a mixture of A/^-[4-(2-chloroethyl)phenyl]-4,6-dimethyl-2,3-pyridinediamine (step 2, 276 mg. 



-106- 



1.0 mmol) and 3-(1,3-thiazol-2-yl)propanoic acid (157 mg, 1.0 mmoi) in dichlorometlnane (10 
mL) was added 1-ethyl-3-(3-dimetliylaminopropy!)carbodiimide, hydroclnloride (WSC) (192 
mg, 1.0 mmol) in one portion. The reaction mixture was stirred overnight at room 
temperature. The reaction mixture was concentrated under reduced pressure. The residue 
5 was suspended in toluene (20 mL) and heated at 150 °C for 5 h. The reaction mixture was 
poured into water (50 mL), the organic phase was separated, and the aqueous phase was 
extracted with ethyl acetate (100 mL). The combined organic phases were washed with brine 
(50 mL) and dried (Na2S04). After removal of solvent, the crude product was purified by flash 
column chromatography on silica gel eluting with hexane/ethyl acetate (1:1) to afford 210 mg 
10 (53%) of the title compound: MS (El) m/z 396 (M'); ^H-NMR (CDCI3) 6 7.63 (1 H, d, J=3.4 Hz), 
7.39 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.15 (IH, d, J=3.4 Hz), 6.93 (1H, s), 3.78 (2H, 
t, J=7.4 Hz), 3.69-3.50 (2H, m), 3.39-3.20 (2H, m), 3.15 (2H, t, J=7.4 Hz), 2.66 (3H, s), 2.53 
(3H, s). 

15 STEP 4. 2-(4-f5,7-Dimethvl-2-r2-(1 ■3-thiazol-2-vnethvl1-3H-imidazor4.5-iblpvridin-3- 
vDphenvDethvl azide 

The title compound was prepared according to the procedure described in step 8 Example 1 
from 3-[4-(2-chloroethyl)phenyl]-5,7-dimethyl-2-[2-(1,3-thiazol-2-yl)ethyl]-3H-imidazo[4,5- 
ti]pyridine (step 3). 

20 MS (El) m/z 403 (M*); ^H-NMR (CDCI3) 6 7.63 (1H, d, J=3.5 Hz), 7.38 (2H, d, J=8.4 Hz), 7.28 
(2H, d, J=8.4 Hz), 7.15 (IH, d, J=3.5 Hz), 6.93 (IH, s), 3.63-3.54 (4H, m), 3.34-3.26 (2H, m), 
2.98 (2H, t, J=7.4 Hz), 2.68 (3H, s), 2.53 (3H, s). 

STEP 5. 2-f4-(5.7-Dimethvl-2-r2-M ■3-thiazol-2-vnethvn-3H-imidazor4.5-b1pvridin-3- 
25 vl>phenvl)ethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-(4-{5,7-dimethyl-2-[2-(1 ,3-thiazol-2-yl)ethyl]-3H-imidazo[4,5-b]pyridin-3- 

yl}phenyl)ethyl azide (step 4). 
MS (El) m/z 377 (M"). 

30 

STEP 6. 5,7-Dimethvl-3-(4-(2-r((F(4-methvlphenvl)sulfonvl1aminolcarbonvl) 
amino1ethvl)phenvn-2-r2-(1.3-thiazole-2-vl)ethvn-3/-/-imidazor4,5-;blpvridine 
The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-(4-{5,7-dimethyl-2-[2-(1 ,3-thiazol-2-yl)ethyl]-3H-imidazo[4,5-ib]pyridin-3- 

35 yl}phenyl)ethylamine (step 5). 

MS (ESI) m/z 575 (M + H)^ 'h-NMR (CDCIs) 5 7.83 (2H, d, J=8.3 Hz), 7.61 (1 H, d, J=3.5 Hz), 
7.32 (2H, d, J=8.3 Hz), 7.19-7.15 (3H, m), 7.07 (2H. d, J=8.2 Hz), 6.91 (IH, s), 6.21 (IH, br.s), 
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3.52-3.40 (4H, m), 3.20-3.13 (2H, m), 2.81 (2H, t, J=6.1 Hz), 2.65 (3H, s), 2.44 (3H, s), 2.41 
(3H, s). 

EXAMPLE 18 

3-f4-r2-arf4-BIPHENYLSULFONYUAMIN01CARBONYL>AMINO)ETH YL1PHENYU-2-ETHYL- 
5.7-DIMETHYL-3H-IMIDAZOr4.5-d1PYRIDINE 

STEP 1. Phenyl 2-r4-(2-ethvl-5.7-dinnethvl-3H-imidazor4.5-ib1p vridin-3-vnphenvn 
ethvlcarbamate 

To a stirred solution of 2-[4-{2-ethyl-5,7-dimethyl-3H-imidazo[4,5-/3]pyridin-3- 
yl)phenyl]ethylamine (step 9 of Example 1, 1-55 g, 5.3 mmol) and triethyl amine (0.80 mL, 5.8 
mmol) in dichloromethane (26 mL) cooled in an ice bath was added dropwise phenyl 
chloroformate (0.69 mL, 5.5 mmol), and the mixture was stirred at ambient temperature. 
After 30 min, the reaction mixture was partitioned between saturated aqueous sodium 
bicarbonate (30 mL) and dichloromethane (30 mL). The organic layer was separated and the 
aqueous phase was extracted with dichloromethane (30 mL). The combined organic phases 
were dried (Na2S04) and concentrated under reduced pressure. The residue was 
recrystallized from dichioromethane/hexane to give 1.90 g (87%) of the title compound as 
pale brown crystals: 'H-NMR (CDCI3) 8 7.43-7.11 (9H, m), 6.91 (1H, s), 5.50 (1H, br.s), 3.57 
(2H, pseudo q, J=6.9 Hz), 2.98 (2H, t, J=6.9 Hz), 2.83 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.52 
(3H, s), 1.28 (3H,t, J=7.6 Hz). 

STEP 2. 3-(4-r2-ar(4-Biphenvlsulfonvnamino1carbonvl>amin o')ethvnphenvl}-2-ethyl-5,7- 
dimethvl-3H-imidazor4.5-blPvridine 

To a stirred solution of 4-biphenylsulfonamide (Greenlee, W. J.; Walsh, T. F.; et al. Eur. Pat. 
Appl., EP 617001 (1994)., 56 mg, 0.24 mmol) in DMF (3 mL) was added NaH (60% oil 
dispersion, 20 mg, 0.5 mmol) at room temperature. After 5min, phenyl 2-[4-(2-ethyl-5,7- 
dimethyl-3H-imidazo[4,5-yb]pyridin-3-yl)phenyl]ethylcarbamate (step 1, 100 mg, 0.24 mmol) 
was added, and the mixture was stirred for an additional 1h. The mixture was poured into 
water (50 mL) and extracted with diethyl ether (2 x 50 mL). The combined extracts were 
washed with water (50 mL), brine (50 mL) and dried (MgS04). Removal of solvent gave white 
oily solids. Purification by preparative TLC (ethyl acetate) gave 66 mg (50%) of the title 
compound as a colorless oil: MS (ESI) m/z 554 (M + H)"; ^H-NMR (CDCI3) 5nn8.06 (2H, d, 
J=8.6 Hz), 7.13 (2H, d, J=8.6 Hz), 7.60-7.53 (2H, m), 7.48-7.36 (3H, m), 7.21 (2H, d, J=8.4 
Hz), 7.12 (2H, d, J=8.3 Hz), 6.92 (1H, s), 6.11 (1H, br.t, J=5.5 Hz), 3.54 (2H, dt, J=5.9, 6.0 
Hz), 2.89 (2H, d, J=6.0 Hz), 2.64 (2H, q. J=7.5 Hz), 2.66 (3H, s), 2.40 (3H, s), 1.18 (3H, t„ 
J=7.5 Hz). 
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EXAMPLE 19 

?-ETHYL-5.7-DIMETHYL-3-(4-r2-aK1-NAPHTHYLSULFONYL') AMIN01CARBONYU 
AMINO^ETHYUPHENYU-3H-IMIDA ZOr4.5-b1PYRIDINE 

The title compound was prepared according to the procedure described in step 2 of Example 
5 18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yi)phenyl]ethylcarbamate 
(step 1 of Example 18) and 1-naphtylsulfonamide (Arnswald, M.; Neumann, W.P. Chem. Ber., 
1991, 124, 1997; Khorgami, M.H. Synthesis, 1972, 574). 

MS (ESI) m/z 528 (M + H)'; 'H-NMR (CDCI3) 5a8.52-8.48 (1H, m), 8.36 (1H, dd, J=1.1, 7.3 
Hz), 8.11 (1H, d, 8.3 Hz), 8.00-7.94 (1H, m), 7.63-7.50 (3H, m), 7.20 (2H, d, J=8.4 Hz), 7.13 
10 (2H, d, J=8.4 Hz), 6.94 (1.H, s), 6.32 (1H, br.t, J=5.7 Hz), 3.50 (2H, dt, J=5.9, 6.0 Hz), 2.82 
(2H, t, J=6.2 Hz), 2.68 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.41 (3H, s), 1 .21 (3H, t, J=7.5 Hz). 

EXAMPLE 20 

2-ETHYL-5.7-DIMETHYL-3-M-r2-arf2-NAPHTHYLSULFONYD AMIN01CARBONYL> 
15 AMINO^ETHYL1PHENYU-3H-IMIDAZOr4.5-b1PYRIDINE 

The title compound was prepared according to the procedure described in step 2 of Example 
18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethylcarbamate 
(step 1 of Example 18) and 2-naphtylsulfonamide. 

MS (ESI) m/z 528 (M + H)^; 'h-NMR (CDCI3) 5 8.60 (1H, s), 8.01-7.84 (5H, m), 7.64-7.52 (2H, 
20 m), 7.20-7.08 (4H, m), 6.92 (1 H, s), 6.20 (1 H, t, J=5.6 Hz), 3.52-3.45 (2H, q, J=6.1 Hz), 2.84- 
2.80 (2H, t, J=6.3 Hz), 2.71-2.62 (2H, q, J=6.6 Hz), 2.66 (3H, s), 2.43 (3H, s), 1.22-1.16 (3H, t, 
J=6.6 Hz). 

EXAMPLE 21 

25 2-ETHYL-5.7-DIMETHYL-3-(4-(2-rar(2-THIENYL)SULFONYL1AMlNO}CARBONYL) 
AMlN01ETHYL)PHENYLV3H-IMlD AZQf4.5-b1PYRlDINE 

The title compound was prepared according to the procedure described in step 2 of Example 
18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yi)phenyl]ethylcarbamate 
(step 1 of Example 18) and 2-thiophenesulfonamide (Huang, H.C.; Reinhard, E.J.; Reitz, D.B. 
30 Tetrahedron Lett., 1994, 35, 7201 .; Graham, S.L.; Scholz, T.H. Synthesis, 1986, 1031). 

'h-NMR (CDCI3) 5 8.01 (1H, s), 7.78 (1H, dd, J=1.3, 4.9 Hz), 7.63 (1H, dd, J=1.3, 4.9 Hz), 
7.22 (2H, d, J=8.3 Hz), 7.14 (2H, d, J=8.3 Hz), 7.09 (1H, dd, J=3.8, 5.0 Hz), 6.92 (1H, s), 6.05 
(1H, t, J=5.3 Hz), 3.53 (2H, q, J=6.2 Hz), 2.96 (3H, s), 2.88 (3H, s), 2.87 (2H, t, J=6.2 Hz), 
2.67 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.43 (3H, s), 1.20 (3H, t, J=7.5 Hz). 

35 

EXAMPLE 22 

3-f4-^2-rar(5-CHLORO-2-THIENYL)SULFQNYL1AMlNO>CARBONYL) 
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AMlN01ETHYL>PHENYLV2-ETHYL-5.7-DIMETHYL-3H-IM inAZQr4.5-b1PYRIDINE 
The title compound was prepared according to the procedure described in step 2 of Example 
18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-]b]pyridin-3-yl)phenyl]ethylcarbamate 
(step 1 of Example 18) and 5-chloro-2-thiophenesulfonamide. 

MS (ESI) m/z 518 (M + H)"; 'h-NMR (CDCI3) 5 7.99 (1 H, s), 7.58-7.56 (1 H, m), 7.23-7.15 (4H, 
m), 6.94-6.92 (1H, m), 6.04 (1H, br), 3.53-3.51 (2H, m), 2.87 (2H, m), 2.73-2.65 (2H, q, J=7.6 
Hz), 2.65 (3H, s), 2.44 (3H, s), 1 .21 (3H, t, J=7.6 Hz). 

EXAMPLE 23 

3-f4-(2-rar(4.5-DICHLQRO-2-THIENYUSULFONYL1AMINO>CARBONYL) 

AMIN01ETHYLlPHENYLV2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5 -fc1PYRIDINE 

The title compound was prepared according to the procedure described in step 2 of Example 

18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-jb]pyridin-3-yl)phenyl]ethylcarbamate 

(step 1 of Example 18) and 5,6-dichloro-2-thiophenesulfonamide. 

MS (ESI) m/z 552 (M + H)'; 'h-NMR (CDCI3) 5 7.49 (1H, s), 7.27-7.14 (4H, m), 6.84 (1H, s), 
3.47 (2H, br), 2.75 (2H, br), 2.69 (2H, q, J=7.6 Hz), 2.64 (3H, s), 2.38 (3H, s), 1.22 (3H, t, 
J=7.6 Hz). 

EXAMPLE 24 

3-f4-r2-({rf1-BENZQTHIEN-2-YLSULFONYL^AMIN01CARBONYLlAMINQlETHYL1PHENYL}- 

2- ETHYL-5.7-DIMETHYL-3H-IMIDAZOf4.5-b1PYRIDINE 

The title compound was prepared according to the procedure described in step 2 of Example 
18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethylcarbamate 
(step 1 of Example 18) and 1-benzothiophene-2-sulfonamide (Chern, J.; Leu, Y.; et al. J. Med. 
Chem.. 1997, 40, 2276.; Graham, S.L.; Shepard, K.L.; et al. J. Med. Chem., 1989, 32, 2548). 
mp 128.0-130.0 °C; MS (ESi) m/z 534 (M + H)'; 'h-NMR (DMSO-de) 5 8.05-8.00 (3H, m), 
7.50-7.42 (2H, m), 7.36 (2H, d, J=7.4 Hz), 7.32 (2H, d, J=7.4 Hz), 6.96 (1H, s), 6.61-6.56 (1H, 
m), 3.34-3.28 (2H, m), 2.80 (2H, t, J=6.6 Hz), 2.68 (2H, q, J=7.5 Hz), 2.54 (3H, s), 2.40 (3H, 
s), 1.19(3H, t, J=7.5 Hz). 

EXAMPLE 25 

3- (4-(2-r((r(2-CHLOROPHENYL)SULFONYUAIVllNO^CARBONYL)A MIN01ETHYL>PHENYL)- 
2-ETH YL-5. 7-D 1 M ETH YL-3H- 1 M 1 D AZ O r4 . 5-ibl P YRI D I N E 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-fc]pyridin-3-yl)phenyl]ethylamine (step 9 of 
Example 1) and 2-chlorobenzenesulfonyl isocyanate. 
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MS (ESI) m/z 512 (M + Hf; 'h-NMR (CDCI3) 5 8.21-8.17 (1H, d, 7.7 Hz), 7.57-7.43 (3H, m), 
7.32-7.22 (4H, m), 6.93 (s, 1H), 6.34 (1H, t, J = 5.6 Hz), 3.56-3.49 (2H, q, J = 6.3 Hz), 2.89- 
2.86 (2H, t, J = 6.4 Hz), 2.80-2.71 (q, 2H, J = 7.6 Hz), 2.67 (3H, s), 2.49 (3H, s), 1.28-1.22 
(3H, t, J= 7.6 Hz). 

EXAMPLE 26 

2-ETHYL-5-METHYL-3-(4-(2-rf(r(4-METHYLPHENYDSULFONYUAMINO> 
CARBONYL^AMIN01ETHYL!PHENYLV3H-[MlDAZOr4.5-b1PYRIDINE 
STEP 1 . 2-f4-[(6-Methvl-3-nitro-2-pvriclinvnaminolphenvl>ethanol 

The title compound was prepared according to tine procedure described in step 3 of Example 
1 from 2-chloro-6-methyl-3-nitropyridine (Tal<ayama, K.; Iwata, M.; Kono, N.; et al. Jpn. Kokai 
Tokkyo Koho, JP1 1292877 (1999).; Ding, C.Z.; Hunt, J.T.; Kim, S.; et al. PCT Int. AppL, WO 
9730992 (1997)) and 4-aminophenylethyl alcohol. 

'h-NMR (CDCI3) 5 8.24 (1H, d, J=9.1 Hz), 7.28-7.33 (4H, m), 6.65 (1H. d, J=9.2 Hz), 3.89 
(2H, d, J=6.4 Hz), 2.89 (2H, d, J=6.4 Hz), 2.81 (3H, s). 

STEP 2. 2-M-rf3-Amino-6-methvl-2-pvridinvnamino]phenvl>ethanol 

To a solution of 2-{4-[(6-methyl-3-nttro-2-pyridinyl)amino]phenyl}ethanoi (step 1, 4.6 g, 16.9 
mmol) in methanol (100 mL) was added 10% Pd-C (300 mg). The resulting mixture was 
stirred for 2 h under hydrogen atmosphere. The mixture was filtered through a pad of Celite 
and the filtrate was concentrated. The residue was purified by flash column chromatography 
eluting with hexane/ethyl acetate (gradient elution from 1 :2 to 1 :5) to afford 3.8 g (92%) of the 
title compound as yellow solids: ^H-NMR (CDCia) 5: 7.10-7.16 (4H, m), 6.91 (1H, d, J=8.4 Hz), 
6.70 (1H, d, J=8.4 Hz), 6.19 (1H, s), 3.83 (2H, t, J=6.4 Hz), 2.81 (2H, t, J=6.4 Hz), 2.35 (3H, 
s). 

STEP 3. 2-r4-(2-Ethvl-5-methvl-3/-/-imidazo[4.5-fc>lPvridin-3-vl)phenv nethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(3-amino-6-methyl-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 

chloride. 

MS (El) m/z 337 (M*). 

STEP 4. 2-r4-(2-Ethvl-5-methvl-3/-/-imidazor4.5-t>1pvridin-3-vnphenv l1ethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyi-5-methyl-3W-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl propionate (step 3). 
'h-NMR (CDCI3) 6 7.90 (1H, d, J=8.3 Hz), 7.43 (2H, d, J=8.2 Hz), 7.34 (2H, d, J=8.2 Hz), 7.07 
(1H, d, J=8.3 Hz), 3.93 (2H, t. J=6.6 Hz), 2.97 (2H, t, J=6.6 Hz), 2.80 (2H, q, J=7.5 Hz), 2.56 
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(3H, s), 1.35 (3H, t, J=7.5 Hz). 

STEP 5. 2-r4-(2-Ethvl-5-methvl-3H-imidazor4.5-blDvridin-3-vn Dhenvllethvl aztde 
A mixture of 2-[4-(2-ethyl-5-methyl-3H-imidazo[4,5-jb]pyridin-3-yI)phenyl]ethanol (step 4, 217 
mg, 0.77 mmol) in THF (20 mL) was added diethyl azodicarboxylate (DEAD) (0.3 mL, 1.5 
mmol), triphenylphosphine (380 mg, 1.5 mmol) and diphenyiphosplnoryi azide (DPPA) (0.4 
mL, 1 .5 mmol). Tlie mixture was stirred at room temperature for 4.5 h. After removal of 
solvent, the residue was purified by flash column chromatography on silica gel eluting with 
hexane/ethyl acetate (gladient elution from 1:1 to 1:2) to afford 70 mg (30%) of the title 
compound as a brown oil: ^H-NMR (CDCI3) 5 7.90 (1H, d, J=8.1 Hz), 7.34-7.44 (4H, m), 7.08 
(1H, d, J=8.1 Hz), 3.60 (2H, t, J=7.1 Hz), 3.00 (2H, t, J=7.1 Hz), 2.80 (2H, q, J=7.5 Hz), 2.57 
(3H, s), 1.35 (3H, t,J=7.5 Hz). 

STEP 6. 2-[4-(2-Ethvl-5-methvl-3/-/-imidazor4.5-iblPvridin-3-vnphenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-5-methyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl azide (step 5). 
'h-NMR (CDCI3) 5 7.91 (1H, d, J=8.1 Hz), 7.42 (2H, d, J=8.3 Hz), 7.32 (2H, d, J=8.3 Hz), 7.06 
(1H, d, J=8.1 Hz), 3.13 (2H, t, J=6.8 Hz), 2.95 (2H, t, J=6.8 Hz), 2.81 (2H, q, J=7.6 Hz), 2.55 
(3H, s), 1.34 (3H, t, J=7.6 Hz). 

STEP 7. 2-Ethvl-5-methvl-3-(4-(2-[f(r(4-methvlphenvl)sulfonvi1amino>carbonvnamino1 
ethvl>phenvlV3H-imidazor4.5-£>1pvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5-methyl-3/-/-imidazo[4,5-b]pyridin-3-yl)phenyl]ethylamine (step 6). 
MS (ESI) m/z476 (M + H)'; 'h-NIVIR (CDCI3) 5 7.95 (1H, d, J=8.0 Hz), 7.84 (2H, d, J=8.2 Hz), 
7.32 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.2 Hz), 7.17 (2H, d, J=8.2 Hz), 7.10 (1H, d, J=8.0 Hz), 
6.17 (1H, br.s), 3.52 (2H, t, J=6.6 Hz), 2.86 (2H, t, J=6.6 Hz), 2.69 (2H, q, J=7.5 Hz), 2.49 (3H, 
s), 2.41 (3H, s), 1.27 (3H, t, J=7.5 Hz). 

EXAMPLE 27 

2-ETHYL-5-METHYL-3-(4-f2-rar(4-IVIETHYLPHENYL)SULFONYUAMIN01 
CARBONYnAMIN01ETHYQPHENYL)-3H-IMIDAZOr4.5-b1PYR!DIN E. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-5-methyl-3-(4-{2-[({[(4-methylpheny!)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H- 

imidazo[4,5-b]pyridine (Example 26). 

'h-NMR (DMSO-ds) 5 7.91 (1H, d, J=7.9 Hz), 7.61 (2H, d, J=6.8 Hz), 7.36 (4H, s), 7.11-7.15 
(3H, m). 2.67-2.75 (4H, m), 2.50 (2H, br.s), 2.45 (3H, s), 2.28 (3H, s), 1.21-1.24 {3H, m). 
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EXAMPLE 28 

2-ETHYL-5-METHOXY-3-(4-(2-rar(4-METHYLPHENYn SULFONYL1AMINQ) 
CARBONYUAMIN01ETHYQPHENYL)-3H-IMi nAZQr4.5-fo1PYRlDINE 
STEP 1 . 2-(4-K6-Methoxv-3-nitro-2-Pvridinvl)aminolphenvllethanol 

The title compound was prepared according to the procedure described in step 3 of Example 

1 from 2-chloro-6-methoxy-3-nitropyridine and 4-aminophenylethyl alcohol. 

'h-NMR (CDCI3) 5 10.59 (1H, br.s), 8.38 (1H, d, J=9.2 Hz), 7.59 (2H, d, J=8.3 Hz). 7.23 (2H, 

d, J=8.3 Hz), 6.20 (1H, d, J=9.2 Hz), 3.94 (3H, s), 3.87 (2H, t, J=6.6 Hz), 2.87 (2H, t, J=6.6 

Hz). 

STEP 2. 2-f4-r(3-Amino-6-methoxv-2-pvridlnvnaminolphe nvl)ethanol 

A mixture of 2-{4-[(6-methoxy-3-nitro-2-pyridinyl)amino]phenyl}ethanol {step 1, 3.52 g, 12.17 
mmol), iron powder (3.4 g, 60.84 mmol) and ammonium chloride (325 mg, 6.08 mmol) in 
ethanoi/water (v/v, 2:1, 90 mL) was heated at reflux temperature for 1 h. After cooling, the 
catalyst was removed and the filtrate was concentrated. The residue was extracted with ethyl 
acetate (100 mL) and washed with water. The organic layer was dried (MgS04), and 
concentrated to give 3.41 g (quant.) of the title compound as a black oil: H-NMR (CDCI3) 6 
7.48 (2H, d, J=8.4 Hz), 7.14 (2H, d, J=8.4 Hz), 7.04 (1H, d, J=8.2 Hz), 6.75 (1H, br.s), 6.13 
(1H, d, J=8.2 Hz), 3.87 (3H, s), 3.83 (2H, t, J=6.6 Hz), 2.81 (2H, t, J=6.6 Hz). 

STEP 3. 2-r4-(2-Ethyl-5-methoxv-3/-/-imidazor4.5-b]pvridin-3-vl)phen vnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[{3-amino-6-methoxy-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 
chloride. 

TLC Rf = 0.50 (hexane/ethyl acetate = 2:1). 

STEP 4. 2-r4-(2-Ethvl-5-methoxv-3H-imidazor4.5-b1Pvridin-3-vnphenvl1ethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-5-methoxy-3/-/-imidazo[4,5-Jb]pyridin-3-yl)phenyl]ethyl propionate (step 3). 
'h-NMR (CDCI3) 6 7.91 (1H, d, J=8.6 Hz), 7.43 (2H, d, J=8.4 Hz), 7.35 (2H, d, J=8.4 Hz), 6.67 
(1H, d, J=8.6 Hz), 3.98-3.88 (2H, m), 3.82 (3H, s), 2.99 (2H, t, J=6.4 Hz), 2.81 (2H, q, J=7.4 
Hz), 1.34 (3H, t, J=7.4 Hz). 

STEP 5. 2-r4-(2-Ethvl-5-methoxv-3H-imidazor4.5-fcilPvridin-3 -vnphenvnethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 

26 from 2-(4-(2-ethyl-5-methoxy-3H-imidazo[4,5-jb]pyridin-3-yi)phenyl)ethanol (step 4). 
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TLC Rf = 0.78 (hexane/ethyl acetate = 1/1). 

STEP 6. 2-f4-f2-Ethvl-5-methoxv-3H-imidazor4.5-blDvridin-3-v l>phenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-5-methoxy-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl azide (step 5). 
'h-N1VIR (CDCI3) 5 7.92 (1H, d, J=8.6 Hz), 7.40-7.31 (4H, m), 6.67 (1H, d, J=8.6 Hz), 3.82 
(3H, 8), 3.13-3.10 (2H, m), 3.00-2.97 (2H, m), 2.80 (2H, q, J=7.6 Hz), 1.33 (3H, t, J=7.6 Hz). 

STEP 7. 2-Ethvl-5-methoxv-3-(4-{2-Faf(4-methviphenvl)sulfonvi1amin oVcarbonvl)amino1 
ethvl)phenvl1-3/-/-imidazor4.5-b1pvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5-methoxy-3H-imidazo[4,5-&]pyridin-3-yl)phenyl]ethylamine (step 6). 
'h-NMR (CDCI3) 5 7.95 (1H, d, J=8.7 Hz). 7.74 (2H, d. J=8.4 Hz), 7.34-7.27 (6H, m), 6.69 
(1H, d, J=8.7 Hz), 6.55 (1H, m), 3.79 {3H, s), 3.60-3.53 (2H, m), 2.90 (2H, t, J=6.8 Hz), 2.77 
(2H, q, J=7.4 Hz), 1.30 (3H, t, J=7.4 Hz). 

EXAMPLE 29 

2-ETHYL-5-METHOXY-3-(4-(2-rarf4-METHYLPHENYL)S ULFONYL1AMINO> 
CARBQNYUAMIN01ETHYUPHENYLV3H-IIVllDAZOr4.5-b 1PYRIDINE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-5-methoxy-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethy!}phenyl)-3H- 

imidazo[4,5-fa]pyridine (Example 28). 

'h-NMR (DMSO-de) 5 7.94 (1H, d, J=8.4 Hz), 7.59 (2H, d, J=8.1 Hz), 7.41-7.34 (4H, m), 7.12 
(2H, d, J=8.1 Hz), 6.68 (1H, d, J=8.4 Hz), 3.71 (3H, s), 3.14 (2H, m), 2.75-2.68 (4H, m), 2.27 
(3H, s), 1.20 (3H,t, J=7.5 Hz); IR (KBr) a^ax 1597, 1518, 1489, 1425, 1389, 1261, 1130, 1086 
cm'\ 

EXAMPLE 30 

6-CHLORO-2-ETHYL-3-(4-f2-rar(4-METHYLPHENYL1SULFONYL1AMINO} 
CARBONYL^AIVIIN01ETHYL!PHENYL)-3H-lMIDAZOr 4.5-b1PYRlDiNE 
STEP 1 . 2-(4-rf5-Methvl-3-nitro-2-pvridinvnaminolDhenvl>ethanoi 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-5-methyl-3-nitropyridine and 4-aminophenyIethyl alcohol. 
'h-NMR (CDCI3) 6 9.96 (1H, br.s), 8.32-8.31 (2H, m), 7.55 (2H, d, J=8.3Hz), 7.24 (2H, d, 
J=8.3 Hz), 3.85 (2H, m), 2.86 (2H, t, J=6.6 Hz), 2.32 (3H, s). 
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STEP 2. 2-f4-rf3-Amino-5-methvl-2-pvriclinvnaminolp henvl>ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-[(5-methyl-3-nitro-2-pyridinyl)amino]phenyi}ethanol (step 1). 

'h-NIVIR (CDCI3) 5 7.59 (1H, m), 7.08-7.00 (4H, m), 6.80 (1H, m), 3.74 (2H, t, J=6.6 Hz), 2.74 
(2H,t, J=6.6 Hz), 2.19(3H,s). 

STEP 3. 2-r4-(2-Ethvl-6-methvl-3H-imidazor4.5-blDvridin-3-vl^ Dhenvi1ethvi propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(3-amino-5-methyl-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 

chloride. 

TLC Rf = 0.74 (dichloromethane/methanol = 10:1). 

STEP 4. 2-r4-(2-Ethvl-6-methvl-3H-imidazor4.5-jb1pvridin- 3-vltohenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-6-methyl-3H-imidazo[4,5-d]pyridin-3-yl)phenyl]ethyl propionate (step 3). 
'h-NMR (CDCIa) 5 8.12 (1H, s), 7.84 (1H, s), 7.44 (2H, d, J=8.1 Hz), 7.33 (2H. d, J=8.1 Hz), 
3.91-3.85 (2H, m), 2.96 (2H, t, J=6.7 Hz), 2.82 (2H, q, J=7.5 Hz), 2.46 (3H, s), 1.36 (3H, t, 
J=7.5 Hz). 

STEP 5. 2-r4-(2-Ethvl-6-methvl-3H-imidazor4.5-blPvridin-3-vnphenvn ethvl azide 

The title compound was prepared according to the procedure described in step 5 Example 26 

from 2-[4-(2-ethyl-6-methyl-3H-imidazo[4,5-£)]pyridin-3-yl)phenyl]ethanol (step 4). 

'h-N!V1R (CDCI3) 5 8.13 (1H, s), 7.84 (1H, s), 7.44 (2H, d, J=8.4 Hz), 7.36 (2H, d, J=8.4 Hz), 

3.59 (2H, t, J=7.3 Hz), 3.00 (2H, t, J=7.3 Hz), 2.83 (2H, q, J=7.6 Hz), 2.46 (3H, s), 1.36 (3H, t, 

J=7.6 Hz). 

STEP 4. 2-r4-(2-Ethv!-6-methvl-3/-/-imidazor4.5-jblPvridin-3-vnphenv l1ethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-6-methyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl azide (step 5). 
'h-NMR (CDCia) 5 8.12 (1H, s), 7.84 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 
3.07 (2H, t, J=6.8 Hz), 2.91-2.78 (4H, m), 2.46 (3H, s), 1 .36 (3H, t, J=7.5 Hz). 

STEP 5. 2-Ethvl-6-methvl-3-(4-(2-rf(rf4-methvlphenvnsulfonvl1amino>carbonvl)amino1ethyl) 
phenvl)-3H-imidazor4.5-blPvridine 

The reaction was carried out according to the procedure described in step 10 of Example 1 
from 2-[4-(2-ethyl-6-methyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 6). 
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'h-NMR (CDCI3) 5 8.04 (1 H, d, J=1 .8 Hz), 7.86-7.82 (3H, m), 7.33-7.21 (6H, m), 6.27 (1 H, m), 
3.52-3.49 (2H, m), 2.87 {2H, t, J=6.8 Hz), 2.76 (2H, q, J=7.6 Hz), 2.45 (3H, s), 2.41 (3H, s), 
1.30 (3H, t, J=7.6 Hz). 

5 EXAMPLE 31 

6-CHLORO-2-ETHYL-3-(4-(2-rar(4-METHYLPHENYL>SULFONYL1AMINO> 
CARBONYDAMIN01ETHYL)PHENYL1-3/-/-IMIDAZOr4,5-ib1PYRIDINE. S ODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-6-methyl-3-{4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H- 
10 imidazo[4,5-ti]pyridine (Example 30). 

'h-NMR (DMSO-de) 5 8.04 (1H, m), 7.84 (1H, m), 7.60 (2H, d, J=8.1 Hz), 7.36 {4H, s), 7.12 
(2H, d, J=8.1 Hz), 3.13 (2H, m), 2.78-2.71 (4H, m), 2.39 (3H, s), 2.27 (3H, s), 1.22 (3H, t, 
J=7.5Hz); IR(KBr) a™x 1601, 1518, 1423, 1375, 1283. 1250, 1128, 1084 cm"'. 

15 EXAMPLE 32 

6-CHLORQ-2-ETHYL-3-(4-/2-r((r(4-METHYLPHENYL)SULFONYL1AMIN01 
CARBONYL)AMIN01ETHYL>PHENYLV3H-IMIDAZOF4.5-iblPYRIDINE 
STEP 1 . 2-(4-r(5-Chloro-3-nitro-2-pvridinvnaminolDhenvl)ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
20 1 from 2,5-dichloro-3-nitropyridine (Marfat, A.; Robinson, R.P. US pat. Appl., US 5811432 
(1998).; Haessig, R.; Siegrist, U. Eur. Pat. Appl., EP 483061 (1992).) and 4-aminophenylethyl 
alcohol. 

^H-NMR (CDCI3) 5 10.00 (1H, br.s), 8.51-8.50 (1H, m), 8.41 (1H, d, J=2.4 Hz), 7.53 (2H, d, 
J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 3.88-3.87 (2H, m), 2.88 (2H, t, J=6.6 Hz). 

25 

STEP 2. 2-f4-r(3-Amino-5-chloro-2-pvridinvnaminolPhenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-[(5-chloro-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1). 
'h-NMR (CDCI3) 5 7.73 (1H, d, J=2.2 Hz), 7.19-7.01 (4H, m), 6.97 (1H, d, J=2.2 Hz), 6.12 
30 (1 H, br.s), 3.81 (2H, t, J=6.4 Hz). 2.80 (2H, t, J=6.4 Hz). 

STEP 3. 2-r4-(6-Chloro-2-ethvl-3H-imidazor4.5-Jb]pvridin-3-vnphen vnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-5-chloro-2-pyridinyl)amino]phenyl}ethanol (step 2). 
35 TLC Rf = 0.43 (hexane/ethyl acetate = 2:1 ). 

STEP 4. 2-r4-(6-Chloro-2-ethvl-3/-/-imidazor4.5-iblPvridin-3-vn phenvl1ethanol 
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The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-chloro-2-ethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethyl propionate (step 3). 
'h-NMR (CDCI3) 5 8.23 (1 H, d, J=2.1 Hz), 8.01 (1 H, d, J=2.1 Hz), 7.45 (2H, d, J=8.4 Hz), 7.31 
(2H, d, J=8.4 Hz), 7.09 (1H, s), 3.92 (2H, t, J=6.4 Hz), 2.95 (2H, t, J=6.4 Hz), 2.83 (2H, q, 
J=7.4 Hz), 1.36 (3H, t, J=7.4 Hz). 

STEP 5. 2-r4-(6-Chloro-2-ethvl-3fV-imidazor4,5-blpvridin-3-vllphenvl1 ethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 

26 from 2-[4-(6-chloro-2-ethyl-3H-imidazo[4,5-jb]pyridin-3-yl)phenyl]ethanol (step 4). 

'h-NMR (CDCI3) 5 8.25 (1H, d, J=2.2 Hz), 8.02 (1H, d, J=2.2 Hz), 7.46 (2H, d. J=8.3 Hz), 7.35 

(2H, d, J=8.3 Hz), 3.60 (2H, t, J=7,2 Hz), 3.00 (2H, t, J=7.2 Hz), 2.84 (2H, q, J=7.5 Hz), 1.37 

(3H, t, J=7.5 Hz). 

STEP 6. 2-r4-(6-Chloro-2-ethvl-3H-imidazor4.5-ib1ovridin-3-vn Dhenvl1ethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(6-chloro-2-ethyl-3H-imidazo[4,5-/b]pyridin-3-yl)phenyl]ethyl azide (step 5). 
'h-NMR (CDCI3) S 8.22 (1 H, d, J=2.1 Hz), 8.01 (1 H, d, J=2.1 Hz), 7.45 (2H, d, J=8.2 Hz), 7.32 
(2H, d, J=8.2 Hz), 3.13-3.08 (2H, m), 2.95-2.78 (4H, m), 1 .36 (3H, t, J=7.6 Hz). 

STEP 7. 6-Chloro-2-ethvl-3-(4-(2-r((r(4-methvlphenvnsulfonvllamino} 
carbonvnamino1ethvl|phenvlV3H-imidazor4.5-blPvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(6-chloro-2-ethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethylamine (step 6). 
'h-NMR (CDCI3) 6 8.20 (1H, d, J=2.2 Hz), 8.03 (1H, d, J=2.2 Hz), 7.77 (2H, d, J=8.1 Hz), 
7,38-7.27 (6H, m), 6.51-6.48 (1H, m), 3.57-3.50 (2H, m), 2.90 (2H, t, J=6.8 Hz), 2.81 (2H, t, 
J=7.5 Hz), 1 .34 (3H, t, J=7.5 Hz). 

EXAMPLE 33 

6-CHLORO-2-ETHYL-3-(4-(2-rar(4-METHYLPHENYD SULFONYL1AIVIINO> 
CARBONYUAMINQlETHYLlPHENYL)-3H-iMiDAZOr4.5-ib1PYRIDINE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 6- 
chioro-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H- 
imidazo[4,5-]b]pyridine (Example 32). 

'h-NMR (DMSO-de) 6 8.24-8.21 (2H, m), 7,60 (2H, d, J=8.1 Hz), 7.42-7.34 (4H, m), 7.12 (2H, 
d, J=8.1 Hz), 3.13 (2H, m), 2.81-2.69 (4H, m), 2.27 (3H, s), 1,24 (3H, t, J=7.4 Hz); IR (KBr) 
amax1597, 1516, 1421, 1375, 1246, 1128, 1084 cm'V 
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EXAMPLE 34 

2-ETHYL-5.6-DIMETHYL-3-(4-(2-rar(4-METHYLPHENYUvS ULFONYL1AMINO> 
CARBONYL)AMIN01ETHYL>PHENYLV3H-IMIDAZOr4.5-b1PYRIDINE 
STEP 1 ■ 2-(4-[(5.6-Dimethvl-3-nitro-2-pvridinvhaminolphenvl)ethanol 

A mixture of 2-chloro-5,6-dimethyl-3-nitropyridine (Godard, A.; Rocca, P.; Pomel, V.; et al. J. 
Organomet Chem., 1996, 517, 25.; Rocca, P.; Marsais, F.; Godard, A.; et al. Tetrahedron 
Lett., 1993, 34, 2937., 3.3 g, 17.5 mmol), 4-aminophenylethy! alcohol (3.6 g, 26.3 mmol) and 
2,6-lutidine (3.7 mL) in toluene (80 mL) was stirred under reflux temperature for 19 h. The 
mixture was diluted with ethyl acetate (100 mL) and washed with IN aqueous NaOH (50 mL) 
and brine (50 mL). The organic layer was dried (Na2S04), and concentrated. Purification by 
flash column chromatography on silica gel eluting with hexane/ethyi acetate (1:1) to afford 1.8 
g (37%) of the title compound as orange solids: ^H-NMR (CDCI3) 5 8.24 (1H, br.s), 7.68 (2H, 
d, J=8.6 Hz), 7.24 (2H, d, J=8.6 Hz), 3.88 (2H, dt, J=6.1, 7.6 Hz), 2.88 (2H, t, J=7.6 Hz), 2.49 
(3H, s), 2.26 (3H, s), 1 .43 (1 H, t, J=6.1 Hz). 

STEP 2. 2-[4-r(3-Amino-5.6-dimethvl-2-pvridinvl)aminolphenvl>ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-[(5,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1). 
'h-NMR (CDCI3) 5 6.97 (2H, d, J=8.4 Hz), 6.92 (2H, d. J=8.4 Hz), 6.71 (1H, s), 6.22 (1H, br 
s), 3.67 (2H, t, J=6.8 Hz), 2.68 (2H, t, J=6.8 Hz), 2.29 (3H, s), 2.12 (3H, s). 

STEP 3 2-r4-(2-Ethvl-5.6-dimethvl-3H-imidazor4.5-iblPvridin-3-vnphenvl1e thvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-5,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 
chloride. 

'h-NMR (CDCI3) 5 7.75 (1H, br.s), 7.42 (2H, d, J=8.6 Hz), 7.34 (2H, d, J=8.6 Hz), 4.37 (2H, t, 
J=6.6 Hz), 3.05 (2H, t, J=6.6 Hz), 2.80 (2H, q, J=7.6 Hz), 2.49 (3H, s), 2.38 (3H, s), 2.37-2.28 
{2H, m), 1.34 (3H, t, J=7.6 Hz), 1.18 (3H, t, J=7.5 Hz). 

STEP 4. 2-r4-(2-Ethvl-5.6-dimethvl-3H-imidazo[4.5-iblpvridin -3-vnphenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(2-ethyl-5,6-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl propionate (step 

3). 

MS (ESI) m/z 296 (M + H)'; 'h-NMR (CDCI3) 5: 7.75 (1H, br.s), 7.43 (2H, d, J=8.6 Hz), 7.33 
(2H, d, J=8.6 Hz), 3.92 (2H, br.t, J=6.6 Hz), 2.97 (2H, t, J=6.6 Hz), 2.80 (2H, q, J=7.6 Hz), 
2.49 (3H, s), 2.38 (3H, s), 1 .34 (3H, t, J=7.6 Hz). 
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STEP 5. 3-r4-f2-Chloroethvl^Dhenvl1-2-ethvl-5.6-dinnethvl-3H-imiclazor4.5-blpvridine 
The title compound was prepared according to tine procedure described in step 7 of Example 
1 from 2-[4-(2-ethyl-5,6-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)pheny!]ethanol (step 4). 
'h-NMR (CDCIs) 5 7.75 (1H, br.s), 7.43 (2H, d, J=8.6 Hz), 7.36 (2H, d, J=8.6 Hz), 3.80 (2H, t, 
J=7.3 Hz), 3,18 (2H, t, J=7.3 Hz), 2.81 (2H, q, J=7.6 Hz), 2.50 (3H, s), 2.38 (3H, s). 1.34 (3H, 
t, J=7.6 Hz). 

STEP 6. 2-r4-f2-Ethvl-5.6-dimethvl-3H-imidazor4.5-blPvridin-3-vnphenvnethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 3-[4-(2-chloroethyl)phenyl]-2-ethyl-5,6-dimethyl-3H-imidazo[4,5-6]pyridine (step 5). 
'h-NMR (CDCI3) 5 7.75 (1H, br.s), 7.42 (2H, d, J=8.4 Hz), 7.36 (2H, d, J=8.4 Hz), 3.60 (2H, t, 
J=7.3 Hz), 3.00 (2H, t, J=7.3 Hz), 2.80 (2H, q, J=7.6 Hz), 2.49 (3H, s), 2.38 (3H, s), 1.34 (3H, 
t, J=7.6 Hz). 

STEP 7. 2-r4-f2-Ethvl-5.6-dimethvl-3H-imidazor4.5-jb1pvridin-3-vl)phe nvl1ethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-5,6-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl azide (step 6). 
'h-NMR (CDCI3) 5 7.76 (1H, br.s), 7.41 (2H, d, J=7.9 Hz), 7.33 (2H, d, J=7.9 Hz), 3.12 (2H, t, 
J=6.9 Hz), 2.95 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=6.9 Hz), 2.47 (3H, s), 2.37 (3H, s), 1.33 (3H, 
t, J=6.9 Hz). 

STEPS. 2-Ethvl-5.6-dimethvl-3-(4-^2-rr(rf4-methvlph envnsulfonvl1amino| 
carbonvl)amino1ethvl>phenvn-3H-imidazor4.5-iblPvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5,6-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z492 (M + H)'; 'h-NMR (CDCI3) 5 7.87 (2H, d, J=8.2 Hz), 7.79 (1H, s), 7.31 (2H, 
d, J=8.2 Hz), 7.23 (2H, d, J=8.1 Hz), 7.15 (2H, d, J=8.1 Hz), 6.24 (1H, m), 3.51 (2H, m), 2.85 
(2H, t, J=6.1 Hz), 2.66 (2H, q, J=7.4 Hz), 2.39 (3H, s), 2.38 (3H, s), 2.36 (3H, s), 1.25 (3H, t, 
J=7.4 Hz). 

EXAMPLE 35 

2-ETHYL-5,6-DilVlETHYL-3-(4-(2-rar(4-METHYLPHENYnSULFONYL1AMINO} 
CARBONYL^AMIN01ETHYUPHENYL)-3H-IMIDAZOr4,5- ib1PYRlDINE, SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-5,6-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H- 

imidazo[4,5-5]pyridine (Example 34). 
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mp 156.0-158.5 °C; 'h-NMR (DMSO-de) 5 7.58 {1H, s), 7.48 (2H, d, J=8.1 Hz), 7.19-7.13 (4H, 
m), 6.98 (2H, d. J=8.1 Hz), 6.01 (1H, br.s), 3.15-2.98 (2H, m), 2.59-2.55 (2H, m), 2.50 (2H, q, 
J=7.6 Hz), 2.19 (3H, s), 2.13 (3H, s), 2.09 (3H, s), 1 .01 (3H, t, J=7.6 Hz). 

EXAMPLE 36 

2-r4-(2-ETHYL-5.6-DIMETHYL-3H-lMIDAZOr4.5-b1PYRIDIN-3-YUPH ENYL1ETHYL(4- 
METHYLPHENYL^SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 3 from 2- 
[4-(2-ethyl-5,6-dimethy!-3/-/-imidazo[4,5-t)]pyridin-3-yl)phenyl]ethanol (step 4 of Example 34). 
MS (ESI) m/z493 (M + H)"; ^H-NMR (DMSO-ds) 5 7.94 (2H, d, J=8.4 Hz), 7.78 (1H, s), 7.33 
(2H, d, J=8.1 Hz), 7.25-7.16 (4H, m), 4.35 (2H, t, J=6.6 Hz), 2.93 (2H, t, J=6.6 Hz), 2.73 (2H, 
q, J=7.4 Hz), 2.46 (3H, s), 2.43 (3H, s), 2.39 (3H, s), 1.28 (3H, t, J=7.4 Hz). 

EXAMPLE 37 

5.6-DICHLORQ-2-ETHYL-3-(4-l2-r((r(4- 

METHYLPHENYL)SULF0NYL1AM1N0>CARB0[MYL)AM1N01ETHYL1PHENYLV3H- 
IMIDAZOr4.5-b1PYRIDINE 

STEP 1 . 2-(4-[(5,6-Dichloro-3-nitro-2-Dvridinvllamino]phenvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of Example 
34 from 3-nitro-2,5,6-trichloropyridine (Horn, U.; Mutterer, F.; Weis, CD. Helv. Chim. Acta., 
1976, 59,190.) and 4-aminophenylethyl alcohol. 

MS (El) m/z 327 (M'); ^H-NMR (CDCI3) 5 10.11 (1H, br.s), 8.58 (1H, s), 7.57 (2H, d, J=8.4 
Hz), 7.28 (2H, d, J=8.4 Hz), 3.93-3.86 (2H, m), 2.89 (2H, t, J=6.6 Hz). 

STEP 2. 2-(4-[(3-Amino-5,6-dichloro-2-pvridinvnaminolphenvl>ethanoi 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-[(5,6-dichloro-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1). 
MS (El) m/z 297 (M^). 

STEP 3 2-r4-(2-Ethvl-5.6-dichloro-3H-imidazor4.5-ib1pvridin-3-vnphenvl1ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-5,6-dichloro-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 
chloride. 

TLC Rf = 0.63 (ethyl acetate/hexane = 1:1). 



STEP 4. 2-r4-(2-Ethvl-5,6-dichloro-3/^-imidazor4,5-blpvridin-3 -vl^phenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
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1 from 2-[4-(2-Ethyl-5,6-dichloro-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl propionate (step 
3). 

MS (El) m/z 335 (M^); ^H-NMR (CDCI3) 5 8.11 (1H, s), 7.46 (2H, d, J=8.1 Hz), 7.32 (2H, d, 
J=8.1 Hz), 3.97 (2H, t, J=6.2 Hz), 2.99 (2H, t, J=6.2 Hz), 2.82 (2H, q, J=7.5 Hz), 1.36 (3H, t, 
J=7.5 Hz). 

STEP 5. 3-[4-(2-ChloroethvnDhenvl1-2-ethvl-5.6-dichloro-3H-i nnidazor4,5-blPvridine 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(2-ethyl-5,6-dichloro-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethanol (step 4). 
^H-NMR (CDCI3) 5 8.13 (1H, s), 7.45 (2H, d, J=8.1 Hz), 7.33 (2H, d, J=8.1 Hz), 3.80 (2H, t, 
J=7.2 Hz), 3.19 (2H, t, J=7.2 Hz), 2.82 (2H, q, J=7.5 Hz), 1 .36 (3H, t, J=7.5 Hz). 

STEP 6. 2-[4-(2-Ethvl-5.6-dichloro-3H-imidazor4.5-fcilpvridin-3-vl)phenvl1ethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 3-[4-(2-chloroethyl)phenyl]-2-ethyl-5,6-dichloro-3H-imidazo[4,5-5]pyridine (step 5). 
MS (El) m/z 360 (M'); 'h-NMR (CDCI3) 5 8.11 (1H, s), 7.44 (2H, d, J=8.4 Hz), 7.33 (2H, d, 
J=8.4 Hz), 3.61 (2H, t, J=7.2 Hz), 3.00 (2H, t, J=7.2 Hz), 2.81 (2H, q, J=7.5 Hz), 1.35 (3H, t, 
J=7.5 Hz). 

STEP 7. 2-f4-f2-Ethvl-5.6-dichloro-3H-imidazor4.5-blpvridin-3-vnphenvnethvlamine 
To a solution of 2-[4-(2-ethyl-5,6-dichloro-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethyl azide 
(step 6, 69 mg, 0.2 mmol) in methanol (10 mL) was added Lindlar catalyst (5 mg). The 
resulting mixture was stirred for 6 h under hydrogen atmosphere. The mixture was filtered 
through a pad of Celite and the filtrate was concentrated. Purification by preparative TLC 
(dichloromethane/methanol = 10:1) gave 60 mg (94%) of the title compound as colorless 
solids: MS (El) m/z 334 (M'); 'h-NMR (CDCI3) 5 8.11 (1H, s), 7.43 (2H, d, J=8.3 Hz), 7.30 
(2H, d, J=8.3 Hz), 3.11 (2H, t, J=6.6 Hz), 2.92 (2H, t, J=6.6 Hz), 2.81 (2H, q, J=7.5 Hz), 1.35 
(3H, t, J=7.5 Hz). 

STEP 8. 5,6-Dichloro-2-ethvl-3-(4-f2-F»r(4-methvlphenvnsulfonvnaminolcarbonvl) 
amino1ethvl>phenvl)-3Wmidazor4.5-blpvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5,6-dichloro-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethylamine (step 7). 
mp 188.0-189.0 °C; MS (ESI) m/z 532 (M + H)^ 'h-NMR (CDCI3) 5 8.12 (1H, s), 7.77 (2H, d, 
J=8.4 Hz), 7.36-7.25 (6H, m), 6.49 (1H, br.t, J=5.9 Hz), 3.54 (2H, dt, J=5.9, 7.0 Hz), 2.90 (2H, 
t, J=7.0 Hz), 2.78 (2H, q, J=7.5 Hz), 2.41 (3H, s), 1 .33 (3H, t, J=7.5 Hz). 
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EXAMPLE 38 

5-CHLORO-2-ETHYL-6-METHYL-3-f4-(2-r(m4-METHYLPH ENYL)SULFONYL1AMINO) 

CARBONYUAMIN01ETHYUPHENYU-3H-IMIDAZOr4, 5-b1PYRIDINE 

STEP 1 ■ 2-f4-r(6-Chloro-5-methvl-3-nitro-2-Pvriclinvl^aminolph envl)ethanol 

The title compound was prepared according to the procedure described in step 1 of Example 

34 from 2,6-dichloro-5-methyl-3-nitropyridine (Horn, U.; Mutterer, F.; Weis, CD. Helv. Chim. 

Acta., 1976, 59,190.) and 4-aminophenylethyl alcohol. 

'h-NMR (CDCI3) 5 10.05 (1H, br.s), 8.34 (1H, s), 7.57 (2H, d, J=7.7 Hz), 7.24 (2H, d, J=7.7 
Hz), 3.86 (2H, t, J=5.9 Hz), 2.87 {2H, t, J=5.9 Hz). 2.33 (3H, s). 

STEP 2. 2-(4-r(3-Amino-6-chloro-5-methvl-2-pvridinvl)am inolPhenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 

28 from 2-{4-[(6-chloro-5-methyl-3-nitro-2-pyridinyl)amino]phenyI}ethanol (step 1). 

^H-NMR {CDCI3) 5 7.14-7.08 (4H, m), 6.86 (1H, s), 6.21 (1H, br.s), 3.79 (2H, t, J=6.4 Hz), 

2.78 (2H, t, J=6.4 Hz), 2.33 (3H, s). 

STEP 3. 2-r4-(5-Chloro-2-ethvl-6-methvl-3/-/-imidazor4,5-tilPvridin-3-vnphenvnet hvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[{3-amino-6-chloro-5-methyl-2-pyridinyl)amino]phenyl}ethanol (step 2) and 
propionyl chloride. 
MS (El) m/z 371 (M"). 

STEP 4. 2-r4-(5-Chloro-2-ethvl-6-methvl-3H-imidazor4.5-/blPvridin-3- vl)phenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5-chloro-2-ethyl-6-methyi-3H-imidazo[4,5-/b]pyridin-3-yl)phenyl]ethyl propionate 
(step 3). 

MS (El) m/z 315 (M*); ^H-NMR (CDCI3) 5 7.87 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.29 (2H, d, 
J=8.4 Hz). 3.92 (2H, t, J=6.6 Hz), 2.96 (2H, t, J=6.6 Hz), 2.79 (2H, q, J=7.7 Hz), 2.47 (3H, s), 

1.34 (3H, t, J=7.7 Hz). 

STEP 5. 3-r4-(2-Chloroethvnphenvl1-5-chloro-2-ethvl-5-methvl-3H-imidaz or4.5-folPvridine 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(5-chloro-2-ethyl-6-methy!-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethanol (step 4). 
MS (El) m/z 333 (M^); 'h-NMR (CDCI3) 5 7.88 (1H, s), 7.42 (2H, d, J=8.3 Hz), 7.33 (2H, d, 
J=8.3 Hz), 3.79 (2H, t, J=7.3 Hz), 3.17 (2H, t, J=7.3 Hz), 2.80 (2H, q, J=7,0 Hz), 2.48 (3H, s), 

1.35 (3H, t, J=7.0 Hz). 
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STEP 6. 2-r4-(5-Chloro-2-ethvl-6-methvl-3H-imidazoF4.5-6lPvridin-3-v l^Dhenvl1ethvl azide 
The title compound was prepared according to tine procedure described in step 8 of Example 
1 from 3-[4-{2-ch!oroethyl)phenyl]-5-chloro-2-ethyl-5-methyl-3H-imidazo[4,5-t»]pyridine (step 

5) . 

'h-NMR (CDCI3) 5 7.87 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.4 Hz), 3.59 (2H, t, 
J=7.1 Hz), 2.98 (2H, t, J=7.1 Hz), 2.81 (2H, q, J=7.6 Hz), 2.48 {3H, s), 1.35 {3H, t, J=7.6 Hz). 

STEP 7. 2-r4-f5-Chloro-2-ethvl-6-metlivl-3H-imidazor4.5-d1pvridin-3-vl)phe nvl1etlivlamine. 
The title compound was prepared according to the procedure described in step 7 of Example 
37 from 2-[4-(5-chloro-2-ethyl-6-methyl-3/^-imidazo[4,5-b]pyridin-3-yl)phenyl]ethyl azide {step 

6) . 

'h-NMR (CDCI3) 5 7,88 (1H, s), 7.40 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 3.07 (2H, t, 
J=6.8 Hz), 2.87 (2H, t, J=6.8 Hz), 2.80 (2H, q, J=7.3 Hz), 2.48 (3H, s), 1.34 (3H, t, J=7.3 Hz). 

STEP 8. 5-Chloro-2-ethvl-6-methvl-3-(4-(2-r({K4-methvlphenvl^sulfonvl1amino> 
carbonvl)amino1ethvl)phenvn-3H-imidazor4,5-iblpvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(5-chloro-2-ethyl-6-methyl-3H-imidazo[4,5-f)]pyridin-3-yl)phenyl]ethylamine (step 

7) . 

mp 205-206 °C; MS (ESI) m/z 512 (M + H)*; ^H-NMR (CDCI3) 5 7.90 (1H, s), 7.79 (2H, d, 
J=8.3 Hz), 7.33-7.23 (6H, m), 6.46 (1H, br.s), 3.55-3.49 (2H, m), 2.88 (2H, t, J=6.8 Hz), 2.76 
(2H, q, J=7.6 Hz), 2.48 (3H, s), 2.41 (3H, s), 1.31 {3H, t, J=7.6 Hz). 

EXAMPLE 39 

5-CHLQRO-2-ETHYL-7-METHYL-3-f4-|2-rar(4-METHYLPHENYL)S ULFONYL1AMINO> 

CARBONYL^AMIN01ETHYDPHENYLV3H-IMIDAZOr4.5-fo1PYRIDINE 

STEP 1 . 2-f4-r(6-Chloro-4-methvl-3-nitro-2-pvridinvnaminolphenvl>ethanol 

The title compound was prepared according to the procedure described in step 1 of Example 

34 from 2,6-dichloro-4-methyl-3-nitropyridine (Inubushi, A.; Kawano, E.; Shimada, Ke.; et al. 

PCTInt Appl., WO 9802442 (1998)) and 4-aminophenylethyl alcohol. 

'h-NMR (CDCI3) 5: 9.56 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.22 (2H, d, J=8.4 Hz), 6.64 (1H, s), 
3.84 (2H, t, J=6.4 Hz), 2.84 (2H, t, J=6.4 Hz), 2.55 (3H, s). 

STEP 2. 2-(4-r(3-Amino-6-chloro-4-methvl-2-pvridinvnaminolphenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 

28 from 2-{4-[(6-chloro-4-methyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1). 



-123- 



MS (El) m/z 277 (M^). 

STEP 3. 2-r4-f5-Chloro-2-ethvl-7-methvl-3H-imidazor4.5-blPvridin -3-vlbhenvnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-6-chloro-4-methyl-2-pyridinyl)amino]phenyl}ethanol (step 2). 
TLC Rf = 0.46 (ethyl acetate/hexane = 1:1). 

STEP 4. 2-r4-(5-Chloro-2-ethvl-7-methvl-3/-/-imidazor4,5-6lPvridin-3-v hphenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5-chloro-2-ethyl-7-methyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl propionate 
(step 3). 

MS (El) m/z 315 (M"); 'h-NMR (CDCI3) 5 7.43 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 7.07 
(1H, s), 4.00-3.85 (2H, m), 2.97 (2H, t, J=6.6 Hz), 2.83 (2H, q, J=7.5 Hz), 2.68 (3H, s), 1.30 
(3H, t, J=7.5 Hz). 

STEP 5. 3-r4-r2-Chloroethvnphenvl1-5-chloro-2-ethvl-7-methvl-3H-imidazor4,5-fc)lpvridine 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(5-chloro-2-ethyl-7-methyl-3H-imidazo[4,5-f)]pyridin-3-yl)phenyl]ethanol (step 4). 
^H-NMR (CDCI3) 5 7.42 (2H, d, J=8.1 Hz), 7.33 (2H, d, J=8.1 Hz), 7.07 (1H, s), 3.79 (2H, t, 
J=7.3 Hz). 3.17 (2H, t, J=7.3 Hz), 2.83 (2H, q, J=7.5 Hz), 2.68 (3H, s), 1 .30 (3H, t, J=7.5 Hz). 

STEP 6. 2-r4-(5-Chloro-2-ethvl-7-methvl-3H-imidazor4.5-ib1pvridin-3-vnph envnethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 3-[4-(2-chloroethyi)phenyl]-5-chloro-2-ethyl-7-methyl-3H-imidazo[4,5-b]pyridine (step 
5). 

'h-NMR (CDCI3) 5 7.42 (2H, d, J=8.6 Hz), 7.33 (2H, d, J=8.6 Hz). 7.07 (1H, s), 3.56 (2H, t, 
J=7.2 Hz), 2.99 (2H, t, J=7.2 Hz), 2.83 (2H, q, J=7.5 Hz), 2.68 (3H. s), 1.29 (3H, t, J=7.5 Hz). 

STEP 7. 2-r4-r5-Chloro-2-ethvl-7-methvl-3H-imidazor4.5-iblpvridin-3-vl)phenvnethvlamine. 
To a stirred solution of 2-[4-(5-chloro-2-ethyl-7-methyl-3H-imidazo[4,5-t>]pyridin-3- 
yl)phenyl]ethyl azide (step 6, 57 mg, 0.2 mmol) in THF (5 mL) was added triphenylphosphine 
(47 mg, 0.2 mmol) at room temperature. After completion of the addition, the stirring was 
continued for an additional 3 h at the same temperature. To the resulting mixture was added 
water (0.1 mL) at room temperature, and the reaction mixture was stirred at room 
temperature for 20 h. The mixture was concentrated to give colorless solids. Purification by 
preparative TLC (dichloromethane/methanol/triethylamine = 10:1:1) gave 13 mg (25%) of the 
title compound as colorless solids: MS (El) m/z 313 (M*). 
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STEP 8. 5-Chloro-2-ethvl-7-methvl-3-(4-(2-rar(4- 

methvlphenvnsulfonvl1amino)carbonvnamino1ethvl)phenvn-3^ /-imidazor4.5-£)lpvridine 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-[4-(5-chloro-2-ethyl-7-methyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 

7). 

MS (ESI) m/z 512 (M + H^; 'h-NMR (CDCI3) 6; 7.80 (2H, d, J=8.4 Hz), 7.34-7.23 (6H, m), 
7.09 (1H, s), 6.37 (1H, br s), 3.56-3.52 (2H, m), 2.88 (2H, t, J=6.8 Hz), 2.77 (2H, q, J=7.5 Hz), 
2.69 (3H, s), 2.42 (3H, s), 1 .26 (3H, t, J=7.5 Hz). 

EXAMPLE 40 

2-ETHYL-7-METHYL-3-f4-f2-farf4-METHYLPHENYL^SULFONYL1AMINO> 

CARBONYL)AMIN01ETHYDPHENYU-6-r(METHYLSULFONYL^AMI N01-3H-IMIDAZOr4.5- 

folPYRIDINE 

STEP 1.2-(4-rf4-Methvl-3.5-dinitro-2-pvridinvl1aminolphenvl>ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-4-methyl-3,5-dinitropyridine. (Czuba, Rocz.Chem., 1967, 41, 479) and 4- 
aminophenyiethyl alcohol. 

'h-NMR (CDCI3) 5 8.90 (1H, s), 8.50 (1H, br.s). 7.40 (2H, d, J=8.4 Hz), 7.23 (2H, d, J=8.4 
Hz), 3.82 (2H, t, J=6.6 Hz), 2.84 (2H, t, J=6.6 Hz), 2.62 (3H, s). 

STEP 2. 2-(4-r(3-Amino-4-methvl-5-nitro-2-pvridinvl)aminolphenvl)ethanol 
To a stirred solution of 2-{4-[(4-methyl-3,5-dinitro-2-pyridinyl)amino]phenyl}ethanol (step 1, 4.2 
g, 13.1 mmol), triethylamine (9.6 mL, 68.9 mmol), 10% Pd-C (624 mg, 0.59 mmol) in 
acetonitrile (14 mL) was added dropwise a solution of formic acid (2.3 mL, 61.0 mmol) in 
acetonitrile (6.2 mL) at 0°C over a period of 30 min. After stirring at room temperature for 5 h, 
the mixture was filtered through a pad of Celite, and the filtrate was concentrated. The 
residue was dissolved in dichloromethane (100 mL). The solution was washed with IN 
aqueous NaOH (50 mL), brine (50 mL), dried (IVlgS04), and concentrated. Purification by 
flash column chromatography on silica gel eluting with hexane/ethyl acetate (gradient elution 
from 1 :1 to 1 :2) afforded 2.2 g (60 %) of the title compound as red crystals: H-NMR (CDCI3) 5 
8.42 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.21 (2H, d, J=8.4 Hz), 6.7 (1H, br s), 3.85 (2H, t, J=6.4 
Hz), 2.86 (2H, t, J=6.6 Hz), 2.47 (3H, s). 

STEP 3. 2-r4-f2-Ethvl-7-methvl-6-nitro-3H-imidazor4.5-iblPvridin-3-vl>phe nvnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-4-methyl-5-nitro-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 
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chloride. 

'h-NMR (CDCI3) 5 9.03 (1H. s), 7.48 (2H, d, J=8.6 Hz), 7.33 (2H, d, J=8.4 Hz), 4.38 {2H, t, 
J=6.9 Hz), 3.07 (2H, t, J=6.9 Hz), 3.03 (3H, s), 2.87 (2H, q, J=7.6 Hz), 2.35 (2H, q, J=7.6 Hz), 
1.35 (3H, t, J=7.4 Hz), 1.13 (3H, t, J=7.4 Hz). 

STEP 4. 2-r4-(6-Amino-2-ethvl-7-methvl-3H-imidazor4.5-blPvridin -3-vnphenvl1ethvl propionate 
A suspension of 2-[4-(2-ethyl-7-methyi-6-nitro-3H-imidazo[4,5-fo]pyridin-3-yl)plnenyl]etliyl 
propionate (step 3, 2.5 g, 6.6 mmol), 10% Pd-C (250 mg, 0.23 mmol) in metinanol (100 mL) 
was stirred under hydrogen atmosphere for 2 h. The suspension was filtered through a pad of 
Celite, and the filtrate was concentrated to afford 2.4 g (99%) of the title compound as a 
brown oil: 'h-NMR (CDCI3) 5 7.82 (1H, s), 7.41 (2H, d, J=8,2 Hz), 7.32 (2H, d, J=8.4 Hz), 4.35 
(2H, t, J=7.0 Hz), 3.51 (2H, br.s), 3.03 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.5 Hz), 2.53 (3H, s), 
2.35 (2H, q, J=7.5 Hz), 1 .29 (3H, t, J=7.5 Hz), 1 .44 (3H, t, J=7.5 Hz). 

STEP 5. 2-(4-(2-Ethvl-7-methvl-6-r(methvlsulfonvnamino1-3/-/-imidazor4.5-b]pvridin-3- 
vDphenvDethvl propionate 

To a stirred solution of 2-[4-(6-amino-2-ethyl-7-methyl-3H-imidazo[4,5-i?]pyridin-3- 
yl)phenyl]ethyl propionate (step 4, 1.0 g, 3.0 mmol) and pyridine (280 mg, 3.5 mmol) in 
dichloromethane (18 mL) was added methanesulfonyl chloride (372 mg, 3.3 mmol) at 0°C, 
and the mixture was stirred at room temperature for 16h. The reaction was quenched with 
water (10 mL), and the mixture was extracted with dichloromethane (50 mL). The organic 
layer was washed with brine (50 mL), dried (MgS04), and concentrated. Purification by flash 
column chromatography on silica gel eluting with ethyl acetate (gradient elution from 1 :1 to 
1:2) afforded 890 mg (70 %) of the title compound as an amber oil: ^H-NMR (CDCI3) 5 8.26 
(1H, s), 7.43 (2H, d, J=8.4 Hz), 7.32 (2H, d, J=8.2 Hz), 7.00 (1H, br.s), 4.35 (2H, t, J=7.0 Hz), 
3.03-3.01 (5H, m), 2.85 (2H, q, J=7.5 Hz), 2.75 (3H, s), 2.35 (2H, q, J=7.5 Hz), 1.30 (3H, t, 
J=7.5 Hz), 1.14 (3H, t, J=7.5 Hz). 

STEP 6. A/-(2-Ethvl-3-[4-(2-hvdroxvethvl)Dhenvn-7-methvi-3H-im idazor4.5-blPvridin-6- 
vl}methanesulfonamide 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-{4-{2-ethyl-7-methyl-6-[(methylsulfonyl)amino]-3H-imidazo[4,5-£)]pyridin-3- 
yl}phenyl)ethyl propionate (step 5). 

'h-NIVIR (CDCI3) 5 8.22 (1H, s), 7.46 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.4 Hz), 6.52 (1H. 
br.s), 3.93 (2H, t, J=6.6 Hz), 3.03 (3H, s), 2.97 (2H, t, J=6.6 Hz), 2.85 (2H, q, J=7.6 Hz), 2.76 
(3H, s), 1.32 (3H,t, J=7.4 Hz). 
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STEP 7. A^-|3-r4-(2-ChloroethvnDhenvn-2-ethvl-7-methv l-3H-imidazor4.5-blPvridin-6- 
vDmethanesulfonamide 

The title compound was prepared according to ttne procedure described in step 7 of Example 
1 from A/-{2-ethyi-3-[4-(2-hydroxyetliyl)phenyl]-7-methyl-3/-/-imidazo[4,5-i3]pyridin-6- 
yi}metiianesulfonamide (step 6). 
TLC Rf = 0.40 (etinyl acetate). 

STEP 8. /V-j3-r4-f2-Azidoethvnphenvl1-2-ethvl-7-methvl-3H-im idazor4.5-blPvridin-6- 
vl>methanesulfonamide 

Ttie title compound was prepared according to the procedure described in step 8 of Example 
1 from A/-{3-[4-(2-chloroethyl)phenyl]-2-ethyl-7-methyl-3H-imidazo[4,5-6]pyridin-6- 

yl}methanesulfonamide (step 7). 

'h-NMR (CDCI3) 5 8.26 (1H, s), 7.44 (2H, d, J=8.1 Hz), 7.34 (2H, d, J=8.1 Hz), 6.65 (1H, 
br.s), 3.59 (2H, t, J=7.0 Hz), 3.03 (3H, s), 2.99 (2H, t, J=7.1 Hz), 2.86 (2H, q, J=7.4 Hz), 2.75 
(3H, s), 1.31 (3H, t, J=7.5 Hz). 

STEP 9. A/-(3-r4-(2-Aminoethvlbhenvn-2-ethvl-7-methvl-3H-imidazor4.5-felPvridin-6- 
vl>methanesulfonamide 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from /V-{3-[4-(2-azidoethyl)phenyl]-2-ethyl-7-methyl-3H-imidazo[4,5-b]pyridin-6- 
yl}methanesulfonamide (step 8). 
TLC Rf = 0.05 (ethyl acetate). 

STEP 1 0. 2-Ethvi-7-methvl-3-(4-(2-raf(4-methvlphenvnsulfonvl1amino)ca rbonvnamino1ethvll 
phenvlV6-rfmethvlsulfonvnamino1-3H-imidazo[4.5-dlPvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from /\/-{3-[4-(2-aminoethyi)phenyl]-2-ethyl-7-methyl-3H-imidazo[4,5-b]pyridin-6- 
yl}methanesulfonamide (step 9). 

mp 166 °C; MS (ESI) m/z 571.25 (M + H)*; 'h-NMR (CDCI3) 5 8.16 (1H, s), 7.81 (2H, d, J=8.1 
Hz), 7.31-7.18 (6H, m), 6.39 (1H, br.s), 3.48-3.46 (2H, m), 3.00 (3H, s), 2.82-2.71 (7H, m), 
2.39 (3H, 8), 1 .26 (3H, t, J=7.2 Hz). 

EXAMPLE 41 

6-CYANQ-2-ETHYL-5.7-DIIVlETHYL-3-(4-{2-rffrf4-METHYLP HENYL)SULFONYL1AlVllNO}. 

CARBONYUAMIN01ETHYLlPHENYLV3H-[MIDAZOr 4.5-b1PYRlDINE 

STEP 1 .6-Hvdroxv-2.4-dimethvlnicotinonitrile 

To a stirred solution of 6-amino-2,4-dimethylnicotinonitrile (Sato, K.; et al. Bull.Chem.Soc.Jpn., 
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1969, 42, 2319., 22.4 g, 152 mmol) in 5% aqueous sulfuric acid (600 mL) was added 
dropwise a solution of sodium nitrite (25.2 g, 365 mmol) in water (100 mL) at 0°C, and the 
mixture was stirred at room temperature for 16 h. Tine resulting precipitate was collected by 
filtration to afford 10.2 g (45%) of the title compound: ^H-NMR (DMSO-dg) 5 12.27 (1H, br.s), 
6.17 (1H, s), 2.38 (3H, s), 2.20 (3H, s). 

STEP 2. 6-Hvdroxv-2.4-dimethvl-5-nitronicotinonitrile 

To a stirring mixture of nitric acid (fuming, 36 mL) and sulfuric acid (18 mL) was added 6- 
hydroxy-2,4-dimethylnicotinonitrile (step 1, 9.0 g, 60.8 mmol) in one portion, and the mixture 
was stirred at room temperature. After 1h, the mixture was poured in water (100 mL) and 
neutralized with 2N aqueous NaOH. The resulting precipitates were collected by filtration to 
afford 3.2g (27%) of the title compound: 'h-NMR (DMSO-dg) 5 2.28 (3H, s), 2.1 1 (3H, s). 

STEP 3. 6-Chloro-2.4-dimethvl-5-nitronicotinonitrile 

A mixture of 6-hydroxy-2,4-dimethyl-5-nitronicotinonitrile (step 2, 3.2 g, 16.6 mmol) and 
phosphorus oxychloride (20 mL) was stirred at 100°C for 16h. After cooling, the mixture was 
poured in water (100 mL). The resulting mixture was extracted with dichloromethane (3 x 100 
mL). The organic layer was washed with brine (50 mL), dried (MgS04), and concentrated to 
afford 2.3g (66%) of the title compound as brown solids: ^H-NMR (DMSO-dg) 5 2.82 (3H, s), 
2.52 (3H, s). 

STEP 4. 6-r4-(2-Hvdroxvethvl)anilino]-2,4-dimethvl-5-nitronicotinonitrile 
The title compound was prepared according to the procedure described in step 3 of Example 
1 from 6-chloro-2,4-dimethyl-5-nitronicotinonitriie (step 3) and 4-aminophenylethyl alcohol. 
'h-NMR (CDCI3) 5 9.37 (1H, br.s), 7.51 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz), 3.89-3.87 
(2H, m), 2.89 (2H, t, J=6.4 Hz), 2.72 (3H, s), 2.65 (3H, s), 1 .46 (1H, t, J=5.8 Hz). 

STEP 5. 5-Amino-6-[4-(2-hvdroxvethvl1anilino1-2.4-dimethvlnicotinonitrile 

The title compound was prepared according to the procedure described in step 4 of Example 

1 from 6-[4-(2-hydroxyethyl)anilino]-2,4-dimethyl-5-nitronicotinonitrile (step 4). 

'h-NMR (CDCI3) 5 7.49 (2H, d, J=8.6 Hz), 7.19 (2H, d, J=8.4 Hz), 6.98 (1H, br.s), 3.89-3.82 

(2H, m), 3.11 (2H, br.s), 2.85 {2H, t, J=6.6 Hz), 2.58 (3H, s), 2.38 (3H, s), 1.44 (1H, t, J=5.6 

Hz). 



STEP 6. 2-r4-(6-Cvano-2-ethvl-5,7-dimethvl-3H-imidazor4.5-/3lDvridin-3- vltohenvl1ethvl 
propionate 
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The title compound was prepared according to the procedure described in step 5 of Example 
1 from 5-amino-6-[4-(2-hydroxyethyl)anilino]-2,4-dimethylnicotinonitrile (step 5) and propionyl 
chloride. 

TLC Rf = 0.4 (hexane/ethyl acetate = 1:1). 

5 

STEP 7. 2-Ethvl-3-r4-(2-hvdroxvethvnDhenvn-5.7-dimethvl-3H-imidazor4. 5-blDvridine-6- 
carbonitrile 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-cyano-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethyl 
10 propionate (step 6). 

'h-NMR (CDCy 8 7.46 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 4.01-3.94 (2H, m), 3.49- 
3.47 (1H, m), 3.00 (2H, t, J=6.3 Hz), 2.86 (3H, s), 2.83 (2H, q, J=7.4 Hz), 2.74 (3H, s), 1.32 
(3H, t, J=7.6 Hz). 

15 STEP 8. 3-r4-(2-Chloroethvnphenvl1-2-ethvl-5,7-dimethvl-3/-/-imidazo[4.5-b1pvridine-6- 
carbonitrile 

The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-ethyl-3-[4-(2-hydroxyethyl)phenyl]-5,7-dimethyl-3H-imidazo[4,5-b]pyridine-6- 
carbonitrile (step 7). 
20 TLC Rf = 0.8 (hexane/ethyl acetate = 1:1). 

STEP 9. 3-r4-(2-Azidoethvl)phenvn-2-ethvl-5.7-dimethvl-3H-imidazor4.5-blPvridine-6- 
carbonitrile 

The title compound was prepared according to the procedure described in step 8 of Example 
25 1 from 3-[4-(2-chloroethyl)phenyl]-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-fa]pyridine-6- 
carbonitrile (step 8). 

'h-NMR (CDCI3) 5 7.46 (2H, d, J=8.1 Hz), 7.33 (2H, d, J=8.2 Hz), 3.62 (2H, t, J=7.1 Hz), 3.02 
(2H, t, J=7.1 Hz), 2.86 (3H, s), 2.82 (2H, q, J=7.6 Hz), 2.73 (3H, s), 1 .31 (3H, t, J=7.6 Hz). 

30 STEP 10. 3-r4-(2-Aminoethvl)phenvn-2-ethvl-5.7-dimethvl-3H-imidazor4.5 -falPvridine-6- 
carbonitrile 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 3-[4-(2-azidoethyl)phenyl]-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridine-6-carbonitrile 
(step 9). 

35 TLC Rf = 0.05 (hexane/ethyl acetate = 1:1). 



STEP 



11 



6-Cvano-2-ethvl-5.7-dimethvl-3-r4-(2-rar(4- 
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methvlDhenvnsulfonvnamino>carbonvnamino1ethvl>Dhenvn-3H-imidazor4,5-blpyricline 
The title compound was prepared according to the procedure described in step 10 of Example 
1 from 3-[4-(2-aminoethyl)phenyl]-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridine-6- 
carbonitrile (step 10). 

5 mp 133 °C; MS (ESI) m/z 517.12 (M + H)'; 'h-NMR (CDCI3) 5 7.78 (2H, d, J=8.1 Hz), 7.37- 
7.25 (6H, m), 6.46 (1H, br.s), 3.56-3.54 (2H, m), 2.92 (2H, t, J=7.0 Hz), 2.85 (3H, s), 2.76 (2H, 
q, J=6.0 Hz), 2.68 (3H, s), 2.41 (3H, s), 1.29 (3H, t, J=6.2 Hz). 

EXAMPLE 42 

10 2-ETHYL-4.6-DIMETHYL-1-f4-f2-[arH-METHYLPHENY USULFONYL1AMINO) 
CARBONYUAMlN01ETHYL>PHENYLV1H-IMIDAZOr4.5-c1PYRIDiNE 
STEP 1 . 2-l4-r(2.6-Dimethvl-3-nitro-4-pvridinvnaminolphenvl)ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 4-chloro-2,6-dimethyl-3-nitropyridine (Tanal<a, A.; at al. J.Med.Chem., 1999, 41, 4408.) 
15 and 4-aminophenylethyl alcohol. 

'h-NMR (CDCI3) 5 8.74 (1H, br.s), 7.31 (2H, d, J=8.2 Hz), 7.18 (2H, d, J=8.2 Hz), 6.68 (IN, 
s), 3.95-3.89 (2H, m), 2.91 (2H, t, J=6.6 Hz), 2.72 (3H, s), 2.36 (3H, s). 

STEP 2. 2-f4-r(3-Amino-2.6-dimethvl-4-pvridinynaminolphenyl>ethanol 
20 The title compound was prepared according to the procedure described in step 4 of Example 
1 from 2-{4-[(2,6-dimethyl-3-nitro-4-pyridinyl)amino]phenyl}ethanol (step 1). 
'h-NMR (CDCI3) 5 7.19 (2H, d, J=8.4 Hz). 7.01 (2H, d, J=8.6 Hz), 6.76 (1H, s), 5.82 (1H, 
br.s), 3.87 (2H, t, J=6.4 Hz), 3.18 (2H, br.s), 2.85 (2H, t, J=6.4 Hz), 2.44 (3H, s), 2.35 (3H, s). 

25 STEP 3. 2-r4-(2-Ethvl-4.6-dimethvl-1H-imidazor4.5-c1pvridin-1-vnphen vnethvl propionate 

A mixture of 2-{4-[(3-amino-2,6-dimethyl-4-pyridinyl)amino]phenyI}ethanol (step 2, 2.4 g, 9.3 
mmol), propionic anhydride (13 mL, 101 mmol) and propionic acid (13 mL, 174 mmol) was 
stirred at 120 X for 16h. After cooling, the mixture was diluted with 2N aqueous NaOH (150 
mL) and extracted with dichloromethane (3 x 150 mL). The combined organic extracts were 

30 washed with brine (50 mL), dried (MgS04), and concentrated. Purification by flash column 
chromatography on silica gel eluting with dichloromethane/methanol (gradient elution from 
20:1 to 10:1) afforded 2.3 g (69 %) of the title compound as a brown oil: H-NMR (CDCI3) 5 
7.44 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.2 Hz), 6.72 (1H, s), 4.38 (2H, t, J=6.9 Hz), 3.07 (2H, t, 
J=7.1 Hz), 2.88 (3H, s), 2.82 (2H, q, J=7.6 Hz), 2.56 (3H, s), 2.36 (2H, q, J=7.6 Hz), 1.29 (3H, 

35 t, J=7.6 Hz), 1.15 (3H, t, J=7.7 Hz). 

STEP 4. 2-r4-(2-Ethvl-4.6-dimethvl-1 H-imidazor4,5-c]pvridin-1 -vDphenvnethanol 



-130- 



The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl propionate (step 

3). 

'h-NMR (CDCis) 6 7.46 {2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.1 Hz), 6.73 (1H, s), 4.00 (2H, t, 
5 J=6.6 Hz), 3.01 (2H, t, J=6.4 Hz), 2.88 (3H, s), 2.81 (2H, q, J=7.5 Hz), 2.54 (3H, s), 1 .29 (3H, 
t, J=7.5 Hz). 

STEP 5. l-r4-(2-Chloroethvl)phenvn-2-etlivl-4.6-dimethvl-1H-imidaz or4.5-clPvridine 
The title compound was prepared according to the procedure described in step 7 of Example 
1 0 1 from 2-[4-(2-ethyl-4,6-dimethy!-1 /-/-imidazo[4,5-c]pyridin-1 -yl)phenyl]ethanol (step 4). 
TLC Rf = 0.1 (ethyl acetate). 

STEP 6. 1 -f4-f2-Azidoethvl)phenvn-2-ethvl-4.6-dimethvl-1 H-imidazo r4.5-clPvridine 
The title compound was prepared according to the procedure described in step 8 of Example 
15 1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridine (step 5). 

'h-NMR (CDCI3) 8 7.46 (2H, d, J=8.0 Hz), 7.29 (2H, d, J=7.7 Hz), 6.72 (1H, s), 3.62 (2H, t, 
J=6.9 Hz), 3.02 (2H, t, J=6.9 Hz), 2.88 (3H, s), 2.81 (2H, q, J=7.4 Hz), 2.56 (3H, s), 1.29 (3H, 
t, J=7.6 Hz). 

20 STEP 7. 2-r4-(2-Ethvl-4.6-dimethvl-1 /-/-imidazor4.5-clpvridin-1 -vnphen vnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from l-[4-(2-azidoethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridine (step 6). 
'h-NMR (CDCI3) 5 7.42 (2H, d, J=8.2 Hz), 7.26 (2H, d, J=8.4 Hz), 6.73 (1H, s), 3.08 (2H, t, 
J=6.9 Hz), 2.90-2.78 (4H, m), 2.88 (3H, s), 2.56 (3H, s), 1.30 (3H. t, J=7.3 Hz). 

25 

STEP 8. 2-Ethvl-4.6-dimethvl-1 -(4-(2-Far(4-methvlphen vnsulfonvl1aminol 
carbonvnamino1ethvl)phenvn-1H-imidazor4.5-clPvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethylamine (step 7). 
30 mp 143 °C: MS (ESI) m/z 492.12 (M + H)^ 'h-NMR (CDCI3) 5 7.77 (2H, d, J=8.3 Hz), 7.38 
(2H, d, J=8.4 Hz), 7.25 (2H, d, J=8.4 Hz), 7.20 (2H. d, J=8.4 Hz), 6.77 (1H, s), 3.58-3.51 (2H, 
m), 2.92 (2H, t, J=7.0 Hz). 2.89 (3H, s), 2.79 (2H, q, J=7.5 Hz), 2.53 (3H, s), 2.38 (3H, s), 1.28 
(3H, t, J=7.5 Hz). 



35 EXAMPLE 43 

2-ETHYL-1-(4-(2-r((r(4-METHYLPHENYL)SULFQNYL1AMINO> 
nARB0NYUAMIN01ETHYUPHENYLV1/-/-BENZIMIDAZ0LE 
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STEP 1 . 2-[4-(2-Nitroanilino)phenyl]ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloronitrobenzene and 4-aminophenyiethyl alcohol. 

'h-NMR (CDCI3) 5 9.47 (1H, s), 8.21 (1H, dd, J=1.5, 8.8 Hz), 7.40-7.16 (6H, m), 6.81-6.70 
(1H, m), 3.91 (2H, t, J=6.5 Hz), 2.90 (2H, t, J=6.5 Hz). 

STEP 2. 2-r4-(2-Aminoanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 4 of Example 
1 from 2-[4-(2-nitroanilino)phenyl]ethanol (step 1). 

^H-NMR (CDCI3) 5 7.15-6.96 (4H, m), 6.82-6.66 (4H, m), 5.14 (1H, s), 3.80 (2H, t, J=6.6 Hz), 
3.75 (2H, br.s), 2.79 (2H, t, J=6.6 Hz). 

STEP 3. 2-r4-(2-Ethvl-1H-benzimidazol-1-vnphenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-aminoan!lino)phenyl]ethanol (step 2) and propionyl chloride. 
MS (El) m/z 322 (M^); 'h-NMR (CDCI3) 6 7.79 (1H, d, J=7.7 Hz), 7.43 (2H, d, J=8.6 Hz), 7.34- 
7.06 (5H, m), 4.38 (2H, t, J=7.0 Hz), 3.07 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.5 Hz), 2.36 (2H, 
q, J=7.6 Hz), 1.35 (3H, t, J=7.5 Hz), 1.15 (3H, t, J=7.6 Hz). 

STEP 4. 2-r4-f2-Ethvl-1H-benzimidazol-1-vnphenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
'h-NMR (CDCI3) 6 7.81-7.75 (1H, m), 7.45 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 7.25- 
7.08 (3H, m), 3.98 (2H, t, J=6.5 Hz), 3.00 (2H, t, J=6.5 Hz), 2.80 (2H, q, J=7.5 Hz), 1.26 (3H, t, 
J=7.5 Hz). 

STEP 5. 2-r4-(2-Ethvl-1H-benzimidazoi-1-vnDhenvnethvl azide 

The title compound was prepared according to the procedure described in step 5 Example 26 
from 2-[4-(2-ethyl-1/-/-benzimidazol-1-yl)phenyl]ethanol (step 4). 

MS (El) m/z 291 (M*); 'h-NMR (CDCI3) 6 7.81-7.76 (1H, m), 7.43 (2H, d, J=8.3 Hz), 7.40-7.06 
(5H, m), 3.62 (2H, t, J=6.5 Hz), 3.04 (2H, t, J=6.5 Hz), 2.80 (2H, q, J=7.5 Hz), 1.27 (3H, t, 
J=7.5 Hz). 

STEP 6. 2-r4-(2-Ethvl-1/-/-benzimidazol-1-vl)phenvl1ethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
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^H-NMR (CDCI3) 5 7.80-7.74 (1H, m), 7.45-7.06 (7H, m), 3.06 (2H, t, J=6.5 Hz), 2.89 (2H, t, 
J=6.5 Hz), 2.76 (2H, q, J=7.5 Hz), 1 .26 {3H, t, J=7.5 Hz). 

STEP 7. 2-Ethvl-1 -(4-(2-[({[(4-nnethvlphenvl)sulfonvl1amino}carbonvl)amino1ethvi}phenvl)-1 H- 
5 benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 

'h-N!VIR (CDCI3) 5 7.75 (1H, d, J=8.8 Hz), 7.71 (2H, d, J=8.3 Hz), 7.39- 7.14 (8H, m), 7.07 
(1H, d, J=8.8 Hz), 6.68 (1H, br.s), 3.62-3.54 (2H, m), 2.94 {2H, t, J=6.3 Hz), 2.79 (2H, q, J=7.0 
10 Hz), 2.41 {3H, s), 1 .33 (3H, t, J=7.0 Hz). 

EXAMPLE 44 

2-r4-(2-ETHYL-1H-BENZIMiDAZOL-1-YL)PHENYUETHYL (4-METHYLPHENYL) 
SULFONYLCARBAMATE 
15 The title compound was prepared according to the procedure described in Example 3 from 2- 
[4-(2-ethyl-1/7-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 43). 
^H-NMR (CDCI3) 5 7.93 (2H, d, J=8.3 Hz), 7.85-7.75 (2H, m), 7.40- 7.15 (7H, m), 7.08 (1H, d, 
J=8.8 Hz), 4.77 (1H, br.s) 4.36 (2H, t, J=6.4 Hz)„ 3.00 (2H, t, J=6.4 Hz), 2.78 (2H, q, J=7.0 
Hz), 2.44 (3H, s), 1.32 (3H, t, J=7.0 Hz). 

20 

EXAMPLE 45 

4-METHYL-2-ETHYL-3-(4-|2-r((r(4-METHYLPHENYL)SULFONYL1AIVllNO) 

CARBONYL)AMIN01ETHYL>PHENYLV1H-BENZIMIDAZOLE 

STEP 1 . 2-r4-(3-Methvl-2-nitroanilino)phenvnethanol 

25 A mixture of 2-nitro-3-methylanirme (Newman, M.S.; Kannan R. J. Org. Chem., 1976, 41, 
3356., 1.9 g, 12.4 mmol) , 4-bromophenylethyl alcohol (2.5 g, 12.4 mmol), K2CO3 (1.7 g, 12.4 
mmol) and Cul (230 mg, 1 .24 mmol) was placed in a sealed tube and heated at 200 °C for 2 
h. After cooling, the mixture was poured into water (100 mL) and extracted with ethyl acetate 
(300 mL). The organic layer was washed with 2N aqueous NaOH (100 mL) and brine (100 

30 mL), then dried (Na2S04), and concentrated. Purification by flash column chromatography on 
silica gel eluting with hexane/ethyl acetate (1:1) to afford 700 mg (21%) of the title compound 
as an orange oil: ^H-NMR (CDCI3) 5 7.77 (1 H, br.s), 7.09-7.45 (6H, m), 6.69 (1 H, d, J=6.3 Hz), 
3.83 (2H, t, J=6.6 Hz), 2.82 (2H, t, J=6.6 Hz), 2.59 (3H, s). 
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STEP 2. 2-f4-(2-Amino-3-methvlanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[4-(3-methyl-2-nitroanilino)phenyl]ethanol (step 1). 
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'h-NMR(CDCI3)6 7.02 (2H, d, J=8.2 Hz). 6.95 (1H, d, J=7.7 Hz), 6.91 (1H, d, J=7.0 Hz), 6.65 
(1H, dd, J=7.0 Hz, 7.7 Hz), 6.62 (2H, d. J=8.2 Hz), 5.15 (1H, br.s), 3.75 (2H, t, J=6.6 Hz), 2.73 
{2H, t, J=6.6 Hz), 2.19 (3H, s). 

STEP 3. 2-r4-(2-Ethvl-4-methvl-1H-benzimidazol-1-vl'>phe nvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-3-methylanilino)phenyl]ethanol (step 2) and propionyl chloride. 

TLC Rf = 0.6 (hexane: ethyl acetate = 1:1). 

STEP 4. 2-r4-(2-Ethvl-4-methvl-1 H-benzimidazol-1-vnphenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(2-ethyl-4-methyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 

^H-NMR (CDCI3) 5 7.41-7.43 (2H, m), 7.29 (2H, d, J=6.4 Hz), 7.07 (2H, d, J=6.4 Hz), 6.91- 

6.94 (1H, m), 3,97 (2H, t, J=6.6 Hz), 2.99 (2H, t, J=6.6 Hz), 2.84 (2H, q, J=7.5 Hz), 2.71 (3H, 
s), 1.27 (3H, t, J=7.5 Hz). 

STEP 5. 1 -r4-f2-Chloroethvnphenvn-2-ethvl-4-methvl-1 H-ben zimidazole 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(2-ethyl-4-methyl-1/-/-benzimidazol-1-yl)phenyl]ethanol (step 4). 

'h-NMR (CDCI3) 5 7.43 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.07-7.09 (2H, m), 6.90- 

6.95 (1H, m), 3.81 (2H, t, J=7.2 Hz), 3.19 (2H, t, J=7.2 Hz), 2.84 (2H, q, J=7.5 Hz), 2.72 (3H, 
s), 1.27 (3H, t, J=7.5 Hz). 

STEP 6. 2-r4-(2-Ethvl-4-methvl-1H-benzimidazol-1-vl)phenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 8 of Example 

1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-4-methyl-1 H-benzimidazole (step 5). 

'h-NIVIR (CDCI3) 5 7.43 (2H, d, J=8.0 Hz), 7.31 (2H, d, J=8.0 Hz), 7.05-7.09 (2H, m), 6.90- 

6.94 (1H, m), 3.61 (2H, t, J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.84 (2H, q, J=7.5 Hz), 2.72 (3H, 

s), 1.27 (3H,t, J=7.5 Hz). 

STEP 7. 2-r4-f2-Ethyl-4-methvl-1 H-benzimidazol-1-vl)ph envnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-ethyl-4-methyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 

'h-NMR (CDCI3) 5 7.40 (2H, d, J=8.3 Hz), 7.28 (2H, d, 8.3 Hz), 7.04-7.11 (2H, m), 6.86-6.95 

(1H, m), 3.07 (2H, t, J=6.6 Hz), 2.87 (2H, t, J=6.6 Hz), 2.84 (2H, q, J=7.5 Hz), 2.71 (3H, s), 

1.27 (3H, t, J=7.5 Hz). 
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STEP 8. 2-Ethvl-4-methvl-1-(4-f2-[((r(4-methvlphenvl)sulfonvnamino>carbonvl) 
annino1ethvl>phenvn-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-4-methyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
5 MS (ESI) m/z 477 (M + Hf ; ^H-NMR (DMSO-ds) 5 7.65 (2H, d, J=7.7 Hz), 7.33-7.41 (4H, m), 
7.15 (2H, d, J=7.7 Hz), 7.01-7.07 (2H, m), 6.86 (1H, d, J=6.8 Hz), 3.19 (2H, br.s), 2.68-2.74 
(4H, m), 2.56 (3H, s), 2.28 (3H, s), 1.21 (3H, t, J=7.1 Hz); IR (KBr) a^ax 3390, 1602, 1519, 
1429, 1230, 1130, 1085 cm"\ 

10 EXAMPLE 46 

4-METHYL-2-ETHYL-3-(4-(2-r((r(4-METHYLPHENYL)SULFONYUAMIN01 
CARBONYL)AMIN01ETHYUPHENYL)-1H-BENZIMIDAZOLE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-4-methyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl) 
15 amino]ethyl}phenyi)-1W-benzimidazole (Example 45). 

'h-NMR (DMSO-ds) 5 7.65 (2H, d, J=7.7 Hz), 7.33-7.41 (4H, m), 7.15 (2H, d, J=7.7 Hz), 7.01- 
7.07 (2H, m), 6.86 (1H, d, J=6.8 Hz), 3.19 (2H, br.s), 2.68-2.74 (4H, m), 2.56 (3H, s), 2.28 
(3H, s), 1.21 (3H, t, J=7.1 Hz); IR (KBr) Umax 3390, 1602, 1519, 1429, 1230, 1130, 1085 cm"\ 

20 EXAMPLE 47 

2-ETHYL-5-METHYL-1-(4-(2-f((r(4-METHYLPHENYL)SULFONYL]AMINO} 

CARBONYDAMINOIETHYLIPHENYLVIH-BENZIMIDAZOLE 

STEP 1 ■ 2-r(4-Methvl-2-nitroanilino)phenvllethanoi 

The title compound was prepared according to the procedure described in step 1 Example 45 
25 from 4-methyl-2-nitroaniline and 4-iodophenylethyl alcohol. 

^H-NMR (CDCI3) 5 9.35 (1H, br.s), 8.00 (1H, s), 7.33-7.09 (6H, m), 3.91-3.89 (2H, m), 2.89 
(2H, t, J=6.4 Hz), 2.30 (3H, s). 

STEP 2. 2-r(2-Amino-4-methvlanilino)phenvllethanol 
30 The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(4-methyl-2-nitroanilino)phenyl]ethanol (step 1). 

^H-NMR (CDCI3) 5 7.05 (2H, d, J=8.3 Hz), 6.98 (1H, d, J=7.7 Hz), 6.67-6.64 (3H, m), 6.58- 
6.55 (1H, m), 5.06 (1H, br.s), 3.80-3.78 (4H, m), 2.77 (2H, t, J=6.4 Hz), 2.28 (3H, s). 
STEP 3. 2-r4-(2-Ethvl-5-methvl-1 H-benzimidazol-1 -vDphenvllethyl propionate 
35 The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[(2-amino-4-methylanilino)phenyl]ethanol (step 2) and propionyl chloride. 
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TLC Rf = 0.33 (hexane/ethyl acetate = 2:1). 

STEP 4. 2-r4-f2-Ethvl-5-methvl-1/-/-benzimiclazol-1-vnphenvi1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-Ethyl-5-methyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
'h-NMR (CDCI3) 5 7.55 (1H, s), 7.43 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.99-6.95 (2H, 
m), 3.99 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.6 Hz), 2.77 (2H, q, J=7.7 Hz), 2.47 (3H, s), 1.32 
(3H, t, J=7.7 Hz) 

STEP 5. 2-r4-(2-Ethvl-5-methv!-1/-/-benzimidazoi-1-vl)phenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 

26 from 2-[4-(2-ethyl-5-methyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 

TLC Rf = 0.74 (Hexane/ethyl acetate = 1 :1). 

STEP 6. 2-r4-f2-Ethvl-5-methvl-1H-benzimidazol-1-vnphenvl1ethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-ethyl-5-methyl-1 /-/-benzimidazol-1 -yl)phenyl]ethyl azide (step 5). 

'h-NMR (CDCI3) 5 7.55 (1H, s), 7.43 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.2 Hz), 7.01-6.95 (2H, 

m), 4.85 (2H, br.s), 3.30-3.25 (2H, m), 3.16-3.11 (2H, m), 2.76 (2H, q, J=7.6 Hz), 2.45 (3H, s), 

1.31 (3H, t, J=7.6 Hz). 

STEP 7. 2-Ethvl-5-methvl-1 -(4-l2-rar(4-methvlphenvnsulfonvl1aminol 
carbonvl)amino1ethvl>phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-[4-(2-ethyl-5-methyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 

'h-NMR (DMSO-de) 5 7.76 (2H, d, J=8.4 Hz). 7.42-7.36 (6H, m), 7.00-6.91 (2H, m), 6.53-6.49 

(1H, m), 3.29-3.24 (2H, m), 2.79-2.65 (4H, m), 2.40 (3H, s), 2.33 (3H, s), 1.20 (3H, t, J=7.4 

Hz). 

EXAMPLE 48 

2-ETHYL-5-METHYL-1-(4-(2-r((r(4-IVIETHYLPHENYnSULFONYL1AMINO> 

CARBQNYL)AMIN01ETHYL>PHENYU-1H-BENZIMIDAZ QLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

ethyl-5-methyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyi)amino]ethyl}phenyl)-1H- 

benzimidazole (Example 47). 

^H-NMR (DMSO-de) 5 7.60 (2H, d, J=7.7 Hz), 7.42-7.33 (5H, m), 7.13 (2H, d, J=7.7 Hz), 6.96 
(2H, m), 3.16 (2H, m), 2.71-2.66 (4H, m), 2.39 (3H, s), 2.27 (3H, s), 1.20 (3H, t, J=7.5 Hz); IR 
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(KBr) aniax 1599, 1514, 1285, 1232, 1130, 1086 cm"'. 
EXAMPLE 49 

2-BUTYL-5-METHYL-1-(4-(2-r(m4-METHYLPHENYDSUL FQNYL1AMINO! 

CARB0NYUAMIN01BUTYUPHENYU-1H-B ENZIM1DAZ0LE 

STEP 1. 2-r4-(2-Butvl-5-nnethvl-1H-benzimidazol-1-vl'>phenvl1ethvl pentanoate 

The title compound was prepared according to tine procedure described in step 5 of Example 

1 from 2-[(2-amino-4-methylanilino)phenyl]ethanol (step 2 of Example 47) and pentanoyi 

chloride. 

'h-NMR {CDCI3) 5 7.56-7.55 (1H, m), 7.43-7.40 {2H, m), 7.29-7.26 (2H, m), 7.02-6.94 (2H, 
m), 4.38 (2H, t, J=6.9 Hz), 3.06 (2H, t, J=6.9 Hz), 2.75 (2H, t, J=7.4 Hz), 2.47 (3H, s), 2.33 
(2H, t, J=7.4 Hz), 1.80-1.55 (4H, m), 1.41-1.23 (4H, m), 0.94-0.83 (6H, m). 

STEP 2. 2-[4-f2-Butvl-6-methvl-1 H-benzimidazol-1 -yhphenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-I4-(2-butyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethyl pentanoate (step 1). 
'h-NMR (CDCI3) 5 7.55 (1H, s), 7.44 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 7.02-6.95 (2H, 
m), 3.99 (2H, t, J=6,6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.75 (2H, t, J=7.3 Hz), 2.47 (3H, s), 1.79- 
1.68 (2H, m), 1.36-1.23 (2H, m), 0.85 (3H, t, J=7.3 Hz). 

STEP 3. 2-r4-(2-Butvl-6-methvl-1/-/-benzimidazoi-1-vl)phenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 

26 from 2-[4-(2-butyl-6-methyl-1H-benzimidazo!-1-yl)phenyl]ethanot (step 2). 

'h-NMR (CDCI3) 5 7.56 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.03-6.95 (2H, 

m), 3.61 (2H, t. J=6.9 Hz), 3.01 (2H, t, J=6.9 Hz), 2.75 (2H, t, J=7.3 Hz), 2.47 (3H, s), 1.80- 

1 .68 (2H, m), 1 .37-1 .26 (2H, m), 0.85 (3H, t, J=7.3 Hz). 

STEP 3. 2-r4-(2-Butvl-6-m ethyl- 1 H-benzimidazol-1 -vnohenvllethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-butyl-6-methyl-1/-/-benzimidazol-1-yl)phenyl]ethyl azide (step 2). 

'h-NIVIR (CDCI3) 5 7.55 (1H, s), 7.40 (2H, d, J=8.3 Hz), 7.26 (2H, d, J=8.3 Hz), 7.01-6.94 (2H, 

m), 3.15 (2H. t, J=7.3 Hz), 2.98 (2H, t, J=7.3 Hz), 2.74 (2H, t, J=7.7 Hz), 2.46 (3H, s), 1.77- 

1.67 (2H, m), 1.35-1.28 (2H, m), 0.84 (3H, t, J=7.7 Hz). 



STEP 4. 2-Butvl-5-methvl-1 -(4-{2-[f(rf4-methvlphenvl)sulfonvnamino> 
carbonvDaminolethvDphenvlVIH-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
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1 from 2-[4-(2-butyl-6-methyl-1H-benzinnidazol-1-yl)phenyl]ethylamine (step 3). 
'h-NMR {CDCI3) 5 7.76 (2H, d, J=8.2 Hz), 7.54 (1H, m), 7.31-7.21 (6H, m). 7.03-6.95 (2H, m), 
6.67-6.63 (1H, m), 3.61-3.54 (2H, m), 2.91 (2H, t, J=7.1Hz), 2.73 (2H, t, J=7.3 Hz), 2.47 (3H, 
s), 2.40 (3H, s), 1.76-1.65 (2H, m), 1.36-1.28 (2H, m), 0.83 (3H, t, J=7.3 Hz). 

5 

EXAMPLE 50 

7-RUTYL-5-METHYL-1-f4-(2-K^rf4-METHYLPHENY IVSULFONYL1AMINO> 
CARB0NYUAMIN01BUTYUPHENYLV1H-BENZIMIDAZ0 LE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
10 butyl-5-methyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 
benzimidazole (Example 49). 

mp 130-140 °C; 'h-NMR (DMSO-dg) 8 7.59 (2H, d, J=7.8 Hz), 7.40-7.31 (5H, m), 7.11 (2H, d, 
J=7.8 Hz), 6.98-6.92 (2H, m), 3.15 (2H, m), 2.71-2.66 (4H, m), 2.39 (3H, s), 2.26 (3H, s), 
1.67-1.57 (2H, m), 1.31-1.21 (2H, m), 0.79 (3H, t, J=7.5 Hz); IR (KBr) a^ax 1599, 1514, 1400, 
15 1130,1086 cm'''. 

EXAMPLE 51 

B-METHYL-2-ETHYL-3-(4-l2-rf(r(4-METHYLPHENY I kqULFONYL1AMINQ> 
CARB0NYL)AIVIIN01ETHYL>PHENYLV1H-B ENZIMIDAZ0LE 
20 STEP 1 . 2-r4-(5-Methvl-2-nitroanilino^Dhenvnethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-fuiuoro-4-methylnitrobenzene and 4-aminophenylethyl alcohol. 
'h-NMR (CDCI3) 5 9.51 (IN, br.s), 8.10 (1H, d, J=8.8 Hz), 7.20-7.31 (4H, m), 6.98 (1H, s), 
6.58 (1H, d, J=8.4 Hz), 3.91 (2H, t, J=6.4 Hz), 2.89 (t, J=6.4 Hz), 2.27 (3H, s). 

25 

STEP 2. 2-r4-("2-Amino-5-methvlanillno)phenvi1ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[4-(5-methyl-2-nitroanilino)phenyl]ethanol (step 1). 

'h-NMR (CDCI3) 5 7.07 (2H, d, J=8.3 Hz), 6.93 (1H, s), 6.81 (1H, d, J=8.1 Hz), 6.70-6.72 (3H, 
30 m), 3.81 (2H, t, J=6.4 Hz). 3.61 (2H, br.s). 2.78 (2H. t, J=6.4 Hz), 2.22 (3H, s). 

STEP 3. 2-r4-(2-Ethvl-6-methvl-1/-/-benzimidazol-1-vnphenvn ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-Amino-5-methylanilino)phenyl]ethanol (step 2) and propionyl chloride. 
35 'h-NMR (CDCI3) 5 7.64 (1 H, d, J=8.3 Hz), 7.42 (2H, d, J=8.0 Hz), 7.28 (2H, d, J=8.0 Hz), 7.08 
(1H, d, J=8.3 Hz), 6.87 (1H, s), 4.38 (2H, t, J=6.9 Hz), 3.06 (2H, t, J=6.9 Hz), 2.76 (2H, q, 
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J=7.5 Hz), 2.41 (3H, s), 2.36 (2H. q, J=7.7 Hz), 1.35 {3H, t, J=7.5 Hz), 1.15 (3H, t, J=7.7 Hz). 
STEP 4. 2-r4-(2-Ethvl-6-methvl-1 H-benzimidazol-l -vl)phenvl1ethanol 

The title compound was prepared according to the procedure described in 6 of Example 1 
from 2-[4-(2-ethyi-6-methyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
'h-NMR (CDCI3) 5 7.64 (1H, d, J=8.1 Hz), 7.45 (2H, d, J=8.1 Hz), 7.19-7.30 (2H, m), 7.08 
(1H, d, J=8.1 Hz), 6.88 (1H, s), 3.99 (2H, t, J=6.6 Hz), 3.00 {2H, t, J=6.6 Hz), 2.77 (2H, q, 
J=7.6 Hz), 2.40 {3H, s), 1.33 {3H, t, J=7.6 Hz). 

STEP 5. 1 -r4-(2-ChloroethvnDhenvl1-2-ethvl-6-methvl-1 H-ben zimidazole 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(2-ethyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 

^H-NMR (CDCI3) 6 7.65 (1H, d, J=8.2 Hz), 7.43 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 7.07 

(1H, d, J=8.2 Hz), 6.88 (1H, s), 3.82 (2H, t, J=7.0 Hz), 3.19 (2H, t, 7.0 Hz), 2.77 (2H, q, J=7.6 

Hz), 2.41 (3H, s), 1 .33 (3H, t, J=7.6 Hz). 

STEP 6. 2-r4-(2-Ethvl-6-methvl-1H-benzimidazol-1-vnphenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 8 of Example 

1 from l-[4-(2-chloroethyl)phenyl]-2-ethyl-6-methyl-1 H-benzimidazole (step 5). 

'h-NMR (CDCI3) 5 7.64 (1H, d, J=8.2 Hz), 7.43 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 7.08 

(1H, d, J=8.2 Hz), 6.87 (1H, s), 3.62 (2H, t, J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.77 (2H, q, 

J=7.6 Hz), 2.37 (3H, s), 1 .33 (3H, t, J=7.6 Hz). 

STEP 7. 2-[4-(2-Ethvi-6-methvl-1 H-benzimidazol-1 -vDphenvllethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-ethyl-6-methyl-1 H-benzimidazol-1 -yl)phenyl]ethyl azide (step 6). 

'h-NMR (CDCI3) 6 7.64 (1H, d, J=8.3 Hz), 7.40 (2H. d, J=8.2 Hz), 7.28 (2H, d, J=8.2 Hz), 7.07 

(1H, d, J=8.3 Hz), 6.88 (1H, s), 3.07 (2H, br.s), 2.87 (2H, t, J=6.8 Hz), 2.76 (2H, q, J=7.6 Hz), 

2.40 (3H, s), 1.33 (3H, t, J=7.6 Hz). 

STEP 8. 6-Methvl-2-Ethvl-3-(4-(2-rf(r(4-methvlp henv!^sulfonvnamino) 
carbonvl)amino1ethvl)phenvl)-1 H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-6-methyl-1 H-benzimidazol-1 -yl)phenyl]ethyiamine (step 7). 
'h-NMR (CDCI3) 5 7.73 (2H, d, J=8.3 Hz), 7.66 (1H, d, J=8.0 Hz), 7.27-7.38 (6H, m), 7.09 
(1H, d, J=8.0 Hz), 6.88 (1H, s), 3.59-3.63 (2H, m), 2.95 (2H, t, J=6.6 Hz), 2.77 (2H, q, J=7.5 
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Hz), 2.41 (3H, s), 2.39 (3H, s), 1.33 (3H, t, J=7.5 Hz). 
EXAMPLE 52 

6- METHYL-2-ETHYL-3-(4-(2-r(ir(4-METHYLPHENYL^SULFONYL1AMINO> 
CARBONYUAMIN01ETHYUPHENYLV1H-BENZIMIDAZO LE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 6- 
methyl-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino} 
carbonyl)amino]ethyl}phenyl)-1H-benzimldazole (Example 51). 

mp 151-165 °C; ^H-NMR (DMSO-de) 5 7.64 (2H, d, J=8.0 Hz), 7.51 {1H, d, J=8.2 Hz), 7.33- 
7.42 (4H, m), 7.15 {2H, d, J=8.0 Hz), 7.02 {1H, dd, J=1.4 Hz, 8.2 Hz), 6.87 (1H, s), 3.18 (2H, 
br.s), 2.65-2.78 (4H, m), 2.34 {3H, s), 2.78 (3H, s), 1.21 (3H, t, J=7.6 Hz). 

EXAMPLE 53 

7- METHYL-2-ETHYL-3-(4-(2-rar(4-IV!ETHYLPHENYL)SULFONYL1AMINO) 
CARB0NYnAMIN01ETHYL^PHENYL)-1H-BENZIMlDAZ0LE 

STEP 1 . 2-r4-(2-IVlethvl-6-nitroanilino)Dhenvnethanol 

The title compound was prepared according to the procedure described in step 1 Example 45 
from 6-methyl-2-nitroaniline and 4-bromophenyiethyl alcohol. 

'h-NMR (CDCI3) 5 8.28 {1H, br.s), 7.96 (1H, d, J=8.4 Hz), 7.39-7.44 (1H, m), 7.02-7.12 (3H, 
m), 6.72 (2H, d, J=8.4 Hz), 3.82 (2H, t, J=6.5 Hz), 2.81 (2H, t, J=6.5 Hz), 2.08 (3H, s). 

STEP 2. 2-r4-(2-Amino-6-methvlanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[4-(2-methyl-6-nitroanilino)phenyl]ethanoi (step 1). 

'h-NMR (CDCI3) 5 6.97-7.03 (3H, m), 6.66 (2H, d, J=7.6 Hz), 6.52 (2H, d, J=7.6 Hz), 4.97 
(1H, br.s), 3.86 (2H, br.s), 3.79 (2H, t, J=6.4 Hz), 2.76 (2H, t, J=6.4 Hz), 2.16 (3H, s). 

STEP 3. 2-f4-f2-Ethvl-7-methvl-1H-benzimidazol-1-vnphenv nethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-6-methylanilino)phenyl]ethanol (step 2) and propionyl chloride. 

TLC Rf = 0.6 (hexane:ethyl acetate = 1 :1 ). 

STEP 4. 2-r4-(2-Ethvl-7-methvl-1 H-benzimidazol-1 -ynphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-7-methyl-1 H-benzimidazol-1 -yl)phenyl]ethyl propionate (step 3). 
'H-NMR (CDCI3) 5 7.63 (1H, d, J=8.0 Hz), 7.38-7.41 (2H, m), 7.26-7.31 (2H, m), 7.14 (1H, dd, 
J=7.4 Hz, 8.0 Hz), 6.91 (1H, d, J=7.4 Hz), 3.98 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.63 



-140- 



(2H, q, J=7.5 Hz), 1.89 (3H, s), 1.31 (3H, t, J=7.5 Hz). 

STEP 5. 1 -r4-(2-Chloroethvnphenvn-2-ethvl-7-methvl-1 H- benzimidazole 

The title compound was prepared according to tine procedure described in step 7 of Example 

1 from 2-[4-(2-ethyl-7-metlnyl-1H-benzimidazol-1-yl)pinenyl]ethanol (step 4). 

'h-NMR {CDCI3) 5 7.64 (1 H, d, J=8.1 Hz), 7.26-7.39 (4H, m), 7.14 (1 H, dd, J=7.4 Hz, 8.1 Hz), 

6.91 (1H, d, J=7.4 Hz), 3.81 (2H, t, J=7.2 Hz), 3.19 (2H, d, J=7.2 Hz), 2.63 (2H, q, J=7.6 Hz), 

1 .88 (3H, s), 1 .32 (3H, t, J=7.6 Hz). 

STEP 6. 2-r4-(2-Ethvl-7-methvl-1H-benzimidazol-1-vnpiienvnethvl azide 

The title compound was prepared according to the procedure described in step 8 of Example 

1 from 1-[4-(2-chioroethyl)phenyl]-2-ethy!-7-methyl-1 H-benzimidazole (step 5). 

'h-NMR (CDCI3) 5 7.64 (1H, d, J=7.4 Hz), 7.39 (2H, d, J=8.0 Hz), 7.31 (2H, d, J=8.0 Hz), 7.14 

(1H, dd, J=7.4 Hz, 8.1 Hz), 6.91 (1H, d, J=8.1 Hz), 3.61 (2H, t, J=6.8 Hz), 3.02 (2H, t, J=6,8 

Hz), 2.63 (2H, q, J=7.6 Hz), 1 .89 (3H, s), 1 .31 (3H, t, J=7.5 Hz). 

STEP 7. 2-r4-('2-Ethvl-7-methvl-1H-benzimidazol-1-vl)phenvl1ethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-ethyl-7-methyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 

'h-NMR (CDCI3) 8 7.64 (1H, d, J=7.9 Hz), 7.36 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2 Hz), 7.14 

(1H, dd, J=7.5 Hz, 7.9 Hz), 6.91 (1H, d, J=7.5 Hz), 3.06 (2H, t, J=6.8 Hz), 2.87 (2H, t, J=6.8 

Hz), 2.63 (2H, q, J=7.5 Hz), 1.89 (3H, s), 1.32 (3H, t. J=7.5 Hz). 

STEP 8. 2-Ethvl-7-methvl-1 -f4-^2-r(irf4-methvlphenvnsulfonv naminolcarbonvl) 
amino1ethvl>phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-7-methyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z477 (M + H)^ 'h-NMR (CDCI3) 6 7.75 (2H, d, J=8.3 Hz), 7.62 (1H, d, J=7.9 Hz), 
7.28-7.33 (5H, m), 7.14 (2H, d, J=7.6 Hz), 6.91 (1H, d, J=7.9 Hz), 6.72 (1H, br.s), 3.58 (2H, d, 
J=6.8 Hz), 2.93 (2H, t, J=6.8 Hz), 2.62 (2H, q. J=7.6 Hz), 2.41 (3H, s), 1.86 (3H, s), 1.29 (3H, 
t, J=7.6 Hz). 

EXAMPLE 54 

7-METHYL-2-ETHYL-3-(4-(2-rar(4-IVIETHYLPHENYL')SULFQNYL1AMlNOI 

CARBONYUAMINQ1ETHYL1PHENYU-1 H-BENZIMID AZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

ethyl-7-methyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl) 
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amino]ethyl}phenyl)-1H-benzimidazole (Example 53). 

'h-NMR (DMSO-de) 5 7.63 (2H, d, J=7.4 Hz), 7.47 (1H, d, J=8.1 Hz), 7.36 (4H, s), 7.15 (2H, 
d, J=7.7 Hz), 7.06 (1H, dd, J=7.2 Hz, 8.1 Hz), 6.87 (1H, d, J=7.2 Hz), 5.99 (1H, br.s), 3.16 
(2H, br.s), 2.76 (2H, br.s), 2.52 (2H, q, J=7.6 Hz), 2.28 (3H, s), 1.82 (3H, s), 1.19 (3H, t, J=7.6 
Hz); IR(KBr) amax3400, 1610, 1525, 1290, 1132, 1095,820,751 cm"V 

EXAMPLE 55 

4-CHLORO-2-ETHYL-3-(4-(2-rar(4-METHYLPHENYL)S lJLFONYL1AMINO> 

CARBQNYDAMINOIETHYUPHENYLVI H-BENZIMIDAZOLE 

STEP 1 . 2-r4-(3-Ch!oro-2-nitroanilino)phenvnethanol 

A mixture of 2,6-dichloronitrobenzene (Norman, M.H.; Chen, N.; et al. PCT Int. Appl., WO 
9940091 (1999)., Spada, A.P.; Fink, C.A.; Myers, M.R. PCT Int. Appl., WO 9205177 (1992)., 
6.3 g, 32.8 mmol), 4-aminophenylethyl alcoliol (4.9 g, 36 mmol) and sodium acetate (3.2 g, 
39.3 mmol) was placed in a sealed tube and heated at 160 °C for 3 h. After cooling, the 
mixture was poured into water (100 mL) and extracted with ethyl acetate (300 mL). The 
organic layer was washed with 2N aqueous NaOH (100 mL) and brine (100 mL), then dried 
(Na2S04), and concentrated. Purification by flash column chromatography on silica gel eluting 
with hexane/ethyl acetate (1:1) to afford 4.57 g (72%) of the title compound as a red oil: H- 
NMR (CDCI3) 5 7.09-7.28 (6H. m). 6.91 (1H, dd. J=2.0, 7.1 Hz), 3.87 (2H, t, J=6.6 Hz), 2.86 
(2H, t, J=6.6 Hz). 

STEP 2. 2-r4-(2-Amino-3-chloroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[4-(3-chloro-2-nitroanilino)phenyl]ethanol (step 1). 

'h-NMR (CDCI3) 5 7.06-7.10 (3H, m), 7.00 (1H, dd, J=1 .0 Hz, 7.9 Hz), 6.62-6.73 (3H, m), 5.16 
(1H, br.s), 4.14 (2H, br.s), 3.81 (2H, t, J=6.1 Hz), 2.77 (2H, t, J=6.1 Hz). 

STEP 3. 2-r4-f4-Chloro-2-ethvl-1H-benzimidazol-1-vnDhenvn ethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-3-chloroanilino)phenyi]ethanol (step 2) and propionyl chloride. 

TLC Rf = 0.5 (hexane: ethyl acetate = 1 :1). 

STEP 4. 2-|'4-(4-Chloro-2-ethvl-1 H-benzimidazol-1 -vOphenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(4-Chloro-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethyl propionate (step 3). 
^H-NMR (CDGI3) 5 7.45 (2H, d, J=8.6 Hz), 7.26-7.31 (3H, m), 7.09 (1H, d. J=7.9 Hz), 6.96 
(1H, dd, J=0.9 Hz, 7.9 Hz), 3.99 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.6 Hz), 2,84 (2H, q, J=7.5 
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Hz), 1.30 (3H,t, J=7.5Hz). 

STEP 5. 4-Chloro-1-r4-(2-chloroethvhDhenvl1-2-ethvl-1 H-benz imidazole 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(4-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanoi (step 4). 

'h-NMR (CDCI3) 5 7.45 (2H, d, J=8.6 Hz), 7.30 (2H, d, J=8.6 Hz), 7.27 (1H, s), 7.10 (1H, d, 

J=8.1 Hz), 6.98 (1H, d. J=8.1 Hz), 3.81 (2H, t, J=7.1 Hz), 3.19 (2H, t, J=7.1 Hz), 2.84 (2H, q, 

J=7.6 Hz), 1.31 (3H, t, J=7.6 Hz). 

STEP 6. 2-r4-(4-Chloro-2-ethvl-1/-/-benzimidazol-1-vl)phenvnethvl azide 

The title compound was prepared according to the procedure described in step 8 of Example 
1 from 4-chloro-1-[4-(2-chloroethyl)phenyt]-2-ethyl-1H-benzimidazole (step 5). 
'h-NMR (CDCI3) 6 7.45 (2H, d, J=8.2 Hz), 7.29-7.33 (3H, m), 7.10 (1H, dd, J=8.1 Hz, 7.7 Hz), 
6.96 (1H, d, J=7.7 Hz), 3.62 (2H, t, J=7.1 Hz), 3.02 (2H, t, J=7.1 Hz), 2.84 (2H, q, J=7.6 Hz), 
1.30 (3H, t, J=7.6 Hz). 

STEP 7. 2-r4-f4-Chloro-2-ethvl-1 /-/-benzimidazol-1-vl)phenvl1ethvlamine 

The title compound was prepared according to the procedure described in step 7 of Example 

37 from 2-[4-(4-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 

'h-NMR (CDCI3) 5 7.42 (2H, d, J=8.1 Hz), 7.29-7.33 (3H, m), 7.09 (1H, dd, J=7.7 Hz, 7.9 Hz), 

7.99 (1H, d, J=7.9 Hz), 3.07 (2H, t, J=6.8 Hz), 2.87 (2H, t, J=6.8 Hz), 2.85 (2H, q, J=7.6 Hz), 

1.30 (3H, t, J=7.6 Hz). 

STEP 8. 4-Chloro-2-ethvl-1 -(4-(2-rar(4-methvlphenvnsulfonv l1aminokarbonvl) 
amino1ethvl>phenvl)-1/-/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(4-chloro-2-ethyl-1/-/-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z 498 (M + H)^ 'h-NMR (CDCI3) 5 7.73 (2H, d, J=8.5 Hz), 7.28-7.38 (7H, m), 
7.09 (1H, d, J=7.9 Hz), 6.97 (1H, d, J=7.9 Hz), 6.69 (1H, br.s), 3.58 (2H, t, J=6.9 Hz), 2.94 
(2H, t, J=6.9 Hz), 2.83 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1.31 (3H, t, J=7.5 Hz). 

EXAMPLE 56 

4-CHLORO-2-ETHYL-3-(4-(2-rar(4-METHYLPHENYL^SULFONYUAMIN01 

CARB0NYL^AMIN01ETHYL>PHENYL)-1H-BENZIMIDAZ0LE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 4- 

chloro-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl) 

amino]ethyl}phenyl)-1H-benzimidazole (Example 54). 
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^H-NMR (DMSO-ds) 5 7.62 (2H, d, J=8.0 Hz), 7.41 (4H, s), 7.29 (1H, d, J=6.6 Hz), 7.12-7.18 
(3H, m), 7.02-7.04 (1H, m), 3.18 (2H, br.s), 2.70-2.79 (4H, m), 2.27 (3H, s), 1.23 (3H, t, J=7.4 
Hz); IR(KBr) a^ax 3385, 1602, 1519, 1433, 1174, 1130, 1085, 813cnn-\ 

EXAMPLE 57 

5-CHLORO-2-ETHYL-1-(4-f2-rf(rf4-METHYLPHENYL)SULFQNYUAMINQ) 

CARB0NYUAMIN01ETHYUPHENYLV1H-BENZIMIDAZ0LE 

STEP 1 . 2-[4-(4-Chloro-2-nitroanilino)phenyl]ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,5-dichloronitrobenzene and 4-aminophenylethyl alcohol. 

'h-NMR (CDCis) 8 9.42 (1H, s), 8.20 (1H, d, J=2.0Hz), 7.35-7.10 (6H, m), 3.96-3.85 (2H, m), 
2.91 (2H, t, J=7.0 Hz). 

STEP 2. 2-r4-(2-Amino-4-chioroanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
6 from 2-[4-(4-chloro-2-nitroanilino)phenyl]ethanol {step 1 ). 

^H-NMR (CDCI3) 5 7.30-7.05 (4H, m), 6.83-6.62 (3H, m), 5.15 (1H, br.s), 3.86-3.75 {2H, m), 
3.75 (2H, br.s), 2.77 (2H, t, J=7.0 Hz). 

STEP 3. 2-r4-(5-Chloro-2-ethvi-1H-benzimidazol-1-vnDhenvl1ethvl oropionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-4-chloroanilino)phenyl]ethanol (step 2) and propionyl chloride. 

'h-NMR (CDCI3) 5 7.75 (1H, d, J=2.0 Hz), 7.43 {2H, d, J=8.0 Hz), 7.28 (2H, d, J=8.0 Hz), 7.15 

(1H, dd, J=2.0, 8.6 Hz), 6.99 (1H, d. J=8.6 Hz), 4.38 (2H, t, J=7.0 Hz), 3.07 (2H, t, J=7.0 Hz), 

2.78 {2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1 .24 {3H, t, J=7.5 Hz), 1 .1 5 (3H, t, J=7.5 Hz). 

STEP 4. 2-r4-(5-Chloro-2-ethvl-1 /-/-benzimidazol-1 -vDphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
'h-NMR {CDCI3) 5 7.75 (1 H, d, J=2.0 Hz), 7.46 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.15 
(1H, dd, J=2.0, 8.6 Hz), 7.00 (1H, d, J=8.6 Hz), 3.99 (2H. t, J=6.5 Hz), 3.00 (2H, t, J=6.5 Hz), 
2.78 (2H, q, J=7.5 Hz), 1.26 (3H, t, J=7.5 Hz). 

STEP 5. 2-r4-(5-Chloro-2-ethvl-1H-benzimidazol-1-vi)phenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 5 Example 26 

from 2-[4-(5-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyi]ethanol (step 4). 
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MS (El) m/z 325 (M*); 'h-NMR {CDCI3) 5 7.75 (1H, d, J=2.0 Hz), 7.45 (2H, d, J=8.3 Hz), 7.29 
(2H, d, J=8.3 Hz), 7.15 (1H, dd, J=2.0, 8.6 Hz), 6.99 {1H, d, J=8.6 Hz), 3.62 {2H, t, J=7.0 Hz), 
3.02 (2H, t, J=7.0 Hz), 2.78 (2H, q, J=7.5 Hz), 1 .26 {3H, t, J=7.5 Hz). 

STEP 6. 2-r4-(5-Chloro-2-ethvl-1 H-benzimidazoi-1 -vnphenvnethvlamine 

The title compound was prepared according to the procedure described in step 7 of Example 

37 from 2-[4-(5-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 

'h-NMR (CDCI3) 5 7.75 (1H, d, J=2.0 Hz), 7.41 (2H, d, J=8.3 Hz), 7.27 (2H, d, J=8.3 Hz), 7.14 

(1H, dd, J=2.0, 8.6 Hz), 6.99 (1H, d, J=8.6 Hz), 3.08 (2H, t, J=7.0 Hz), 2.86 (2H, t, J=7.0 Hz), 

2.77 (2H, q, J=7.5 Hz), 1 .34 (3H, t, J=7.5 Hz). 

STEP 7. 5-Chloro-2-ethvl-1-(4-f2-rar(4-methvlphenvnsuifonvnamino> 
carbonvl)amino1ethvl>phenvl)-1/-/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(5-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
'h-NMR (CDCI3) 5 7.76 (1H, d, J=1.8 Hz), 7.72 (2H, d, J=8.4 Hz), 7.39 (2H, d, J=8.3 Hz), 7.30 
(2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.3 Hz), 7.17 (1H, dd, J=8.6, 1.8 Hz), 7.00 (1H, d, J=8.6 Hz), 

6.73 (1H, br.s), 3.59-3.53 (2H, m), 2.94 (2H, t, J=7.0 Hz), 2.81 (2H, q, J=7.5 Hz), 1.34 (3H, t, 
J=7.5 Hz). 

EXAMPLE 58 

2-r4-(5-CHLORO-2-ETHYL-1 H-BENZIMlDAZOL-1 -YUPHENYL1ETHYL(4- 
METHYLPHENYDSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 3 from 2- 
[4-(5-chloro-2-ethyl-1/-/-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 57). 
'h-NMR (CDCI3) 5 7.92 (2H, d, J=8.4 Hz), 7.74 (1H, d, J=2.0 Hz), 7.34 (2H, d, J=8.4 Hz), 7.33 
(2H, d, J=8.4 Hz), 7.23 (2H, d. J=8.4 Hz), 7.16 (1H, dd, J=8.5. 2.0 Hz), 6.99 (1H, d, J=8.5 Hz), 

4.74 (1H, br.s), 4.37 (2H, t, J=6.8 Hz), 3.01 (2H, t, J=6.8 Hz), 2.75 (2H, q, J=7.6 Hz), 1.33 (3H, 
t, J=7.6 Hz). 

EXAMPLE 59 

6-CHLORO-2-ETHYL-1-(4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINO> 

CARBONYL^AMINOIETHYLIPHENYLVIH-BENZIMIDAZOLE 

STEP 1. 2-rf5-Chloro-2-nitroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4-dichloronitrobenzene and 4-aminophenylethyl alcohol. 
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'h-NMR {CDCI3) 5 9.52 (1H, br.s), 8.16 (1H, d. J=9.2H), 7.33 (2H, d, J=8.2 Hz), 7.25 (2H, d. 
J=8.2 Hz), 7.13 (1H. d, J=2.2 Hz), 6.71 (1H, dd, J=9.2, 2.2 Hz), 3.92 (q, 2H, J=6.4 Hz), 2.92 (t, 
2H, J=6.4 Hz). 

STEP 2. 2-r(2-Annino-5-chloroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(5-chloro-2-nitroanilino)phenyl]ethanol (step 1). 

'h-NMR (CDCIs) 5 7.12-7.09 (3H, m), 6.92 (1H, dd, J=8.4, 2.4 Hz), 6.78-6.70 (3H, m), 5.16 
(1H, br.s), 3.83 (2H, t, J=6,6 Hz), 2.81 (2H, t, J=6.6 Hz). 

STEP 3. 2-|'4-(6-Chloro-2-ethvl-1/-/-benzimidazol-1-vl)phe nvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[(2-amino-5-chloroanilino)phenyl]ethanol (step 2) and propionyl chloride. 

^H-NMR (CDCI3) 5 7.67 (1 H, d, J=8.6 Hz), 7.44 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.22 

(1H, dd, J=8.4, 2.0 Hz), 7.07 (IH, d, J=2.0 Hz), 4.38 (2H, t, J=7.0 Hz), 3.07 (2H, t, J=7.0 Hz), 

2.77 (2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz), 1.15 {3H, t, J=7.5 Hz). 

STEP 4. 2-r4-(6-Chloro-2-ethvl-1 H-benzimidazol-1 -vDphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyi propionate (step 3). 
'h-NMR (CDCI3) 5 7.67 (1H, d, J=8.6 Hz), 7.46 {2H, d, J=8.6 Hz), 7.30-7.26 (3H, m), 7.22 
(1H, dd, J=8.6, 2.2 Hz), 7.08 (IH, d, J-2.0 Hz), 3.99 (2H, q, J=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 

2.78 (2H, q, J=7.6 Hz), 1.72 (1H, t, J=5.6 Hz), 1.35 (3H, t, J=7.6 Hz). 

STEP 5. 2-r4-(6-Chloro-2-ethvl-1H-benzimidazol-1-vnphenvnethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 

26 from 2-[4-(6-chloro-2-ethyl-1 W-benzimidazol-1-yl)phenyl]ethanol (step 4). 

MS (El) m/z325 (M"). 

STEP 6. 2r4-(6-Chloro-2-ethvl-1 H-benzimidazol-1 -yDphenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(6-chloro-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethyl azide (step 5). 

'h-NMR (CDCI3) 6 7.67 (IH, d, J=8.6 Hz), 7.41 (2H, d, J=8.4 Hz), 7.31-7.19 (3H, m), 7.12 

(IH, d, J=2.0 Hz), 4.66 (2H, br.s), 3.23-3.17 (2H, m), 3.08-3.04 (2H, m), 2.75 (2H, q, J=7.5 

Hz), 1.33 (3H,t, J=7.5 Hz). 
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STEP 7. 6-ChlQro-2-ethvl-1 -f4-l2-r((r(4-methvlphenvn sulfonvl1amino) 
carbonvl^annino1ethvl)phenvlV1H-benzinnidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(6-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
'h-NMR (CDCI3) 8 7.74 (2H, d, J=8.4 Hz), 7.67 {1H, d, J=8.4 Hz), 7.37 (2H, d, J=8.4 Hz). 
7.30-7.20 (6H, m), 7.05 (1H, d, J=2.0 Hz), 6.73 (1H, m), 3.62-3.55 (2H, m), 2.93 (2H, t, J=7.2 
Hz), 2.77 (2H, t, J=7.5 Hz), 1 .32 (3H, t, J=7.5 Hz). 

EXAMPLE 60 

6-CHLORO-2-ETHYL-1-(4-(2-far(4-METHYLPHENYL)S ULFONYL1AMINO> 

CARB0NYL)AMIN01ETHYUPHENYU-1H-BENZIMIDA ZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 6- 

chloro-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 

benzimidazole (Example 59). 

'h-NMR (DMSO-de) 8 7.64 (1H, d, J=8.6 Hz), 7.59 (2H, d, J=8.1 Hz), 7.38 (4H, m), 7.22 (1H, 
dd, J=8.6, 2.0 Hz), 7.11 (2H, d, J=8.1 Hz), 7.05 (1H, d, J=2.0 Hz), 3.15 (2H, m), 2,74 - 2.66 
(4H, m), 2.25 (3H, s), 1.21 (3H, t, J=7.4 Hz); IR (KBr) a^ax 1601, 1516, 1398, 1178, 1130, 
1084 cm'\ 

EXAMPLE 61 

4-f6-CHLORO-2-ETHYL-1 H-BENZIMIDAZOL-1 -YL)PHENETHYL-(4- 
METHYLPHENYDSULFQNYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 3 from 2- 
[4-(6-chloro-2-ethyl-1/-/-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 59). 
mp 183-187 °C: 'h-NMR (DMSO-de) 5 7.75 (2H, d, J=8.1 Hz), 7.66 (1H, d, J=8.6 Hz), 7.43 
(4H, s), 7.40 (2H, d, J=8.1 Hz), 7.24 (1H, dd, J=8.6, 2.0 Hz), 7.03 (1H, d, J=2.0 Hz), 4.27 (2H, 
t, J=6.6 Hz), 2.95 (2H, t, J=6.6 Hz), 2.70 (2H, q, J=7.5 Hz), 2.34 (3H, s), 1.22 (3H, t, J=7.5 
Hz); IR(KBr) an,ax1744, 1516, 1352, 1225, 1165 cm"\ 

EXAMPLE 62 

2-BUTYL-6-CHLORO-1-f4-(2-r({rf4-METHYLPHENYL^SULFONYL1AMlNO) 

CARBONYLIAMINOIBUTYLIPHENYD-IH-BENZIMIDAZOLE 

STEP 1. 2-r4-(2-Butvl-6-chloro-1H-benzimidazol-1-vl)phenvl1ethvl pentanoate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[(2-amino-5-chloroanilino)phenyl]ethanol (step 2 of Example 59) and pentanoyi 

chloride. 
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'h-NMR (CDCI3) 5 7.66 {1H, d, J=8.4 Hz), 7.44 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.1 Hz), 7.22 
(1H, dd, J=8.4, 2.0 Hz), 7.06 (1H, d, J=2.0 Hz), 4.38 (2H, t, J=6.8 Hz), 3.07 (2H, t, J=6.8 Hz), 

2.74 (2H, t, J=7.7 Hz), 2.33 (2H, t, J=7.5 Hz), 1.81-1.70 (2H, m), 1.66-1.56 (2H, m), 1.40-1.28 
(4H, m), 0.94-0.84 (6H, m). 

STEP 2. 2-r4-(2-Butvl-6-chloro-1 H-benzimidazol-1-vl'lDhenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-butyl-6-chloro-1H-benzimidazoi-1-yl)phenyl]ethyl pentanoate (step 1). 
'h-NMR (CDCI3) 5 7.66 (1H, d, J=8.6 Hz), 7.46 (2H, d, J=8.1 Hz), 7.29-7.26 (2H, m), 7.22 
(1H, dd, J=6.6, 2.0 Hz), 7.07 (1H, d, J=2.0 Hz), 4.00 (2H, q, J=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 

2.75 (2H, t, J=7.5 Hz), 2.24-2.19 (1H, m), 1.81-1.71 (2H, m), 1.37-1.26 (2H, m), 0.87 (3H, t, 
J=7.3 Hz) 

STEP 3. 2-r4-(2-Butvl-6-chloro-1H-benzimidazol-1-vnDhenvne thvl azide 

The title compound was prepared according to the procedure described in step 4 of Example 

from 2-[4-(2-butyl-6-chloro-1H-benzimidazol-1-yl)phenyl]ethanol (step 2). 

'h-NMR (CDCI3) 6 7.66 (1H, d, J=8.6 Hz), 7.45 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.22 
(1H, dd, J=8.6, 2.0 Hz), 7.07 (1H, d, J=2.0 Hz), 3.62 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 
2.74 (2H, t. J=7.5 Hz), 1 .80-1 .70 (2H, m), 1.40-1.26 (2H, m), 0.86 (2H, t, J=7.3 Hz) 

STEP 3. 2-r4-(2-Butvl-6-chloro-1 /-/-benzimidazol-1 -ynphenvllethyiamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-butyl-6-chtoro-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 2). 
'h-NMR (CDCI3) 5 7.66 (1H, d, J=8.6 Hz), 7.43 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 7.21 
(1H, dd, J=8.6, 2.0 Hz), 7.08 (1H, d, J=2.0 Hz), 3.11 (2H, t, J=7.1 Hz), 2.91 (2H, t, J=7.1 Hz), 
2.74 (2H, t, J=7.4 Hz), 1.81-1.70 (2H, m), 1.41-1.27 (2H, m), 0.86 (3H, t, J=7.4 Hz) 

STEP 4. 2-Butvl-6-chloro-1 -(4-(2-r(n(4-methvlph envnsulfonvnaminol 
carbonvl)amino^ethvl>phenv^-1^/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-butyl-6-chloro-1H-benzimidazol-1-yl)phenyl]ethyiamine (step 3). 
'h-NMR (CDCI3) 5 7.75 (2H, d, J=8.4 Hz), 7.66 (1H, d, J=8.2 Hz), 7.38 (2H, d, J=8.4 Hz), 
7.30-7.20 (6H, m), 7.05 (1H. d, J=2.0 Hz), 6.77-6.72 (1H, m), 3.61-3.55 {2H, m), 2.96-2.92 
(2H, m), 2.74 (2H, t, J=7.5 Hz), 2.39 (3H, s), 1.78-1.67 (2H, m), 1.35-1.26 (2H, m), 0.84 (3H, t, 
J=7.3 Hz). 
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EXAMPLE 63 

2-BUTYL-6-CHLORO-1-(4-(2-r(ir(4-METHYLPHENYL)SULFONYL1AMINO} 

CARBONYUAMIN01BUTYDPHENYU-1H-BENZIM1DA ZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

butyl-6-chloro-1-(4-{2-[({[(4-methylphenyl)su!fonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 

benzimidazole (Example 62). 

mp 137-145 °C; 'h-NMR (DMSO-de) 5 7.65-7.63 {1 H, m), 7.59 (2H, d, J=7.8 Hz), 7.38 (4H, s), 
7.23-7.20 (1H, m), 7.12 {2H, d, J=7.8 Hz), 7.04 (1H, s), 3.15 (2H, m), 2.72-2.67 (4H, m), 2.26 
(3H, s), 1.66-1.61 (2H, m), 1.29-1.22 (2H, m), 0.79 (3H, t, J=7.5 Hz); IR (KBr) a^ax 1603, 
1520, 1458, 1396, 1130, 1086 cm"V 

EXAMPLE 64 

7-CHLORO-2-ETHYL-3-(4-(2-[(<r(4-METHYLPHENYL1SULFONYL1AMINO} 

CARBONYLlAMIi^OIETHYDPHENYLVIH-BENZIMIDAZOLE 

STEP 1 . 2-r4-(2-Chloro-6-nitroanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,3-dlchloronitrobenzene and 4-aminophenylethyl alcohol. 

'h-NMR (CDCI3) 5 8.11 (1H, br.s). 8.00 (1H, dd, J=1.5 Hz, 8.5 Hz), 7.61 (1H, dd, J=1.5 Hz, 
7.9 Hz), 7.12 (2H, d, J=8.4 Hz), 7.03 (1H, dd, J=7.9 Hz, 8.5 Hz), 6.80 (2H, d, J=8.4 Hz), 3.82 
(2H, t, J=6.6 Hz), 2.81 (2H, d, J=6.6 Hz). 

STEP 2. 2-r4-(2-Amino-6-chloroanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[4-(2-cloro-6-nitroanilino)phenyl]ethanol (step 1). 

'h-NMR (CDCI3) 5 7.04 (2H, d, J=7.8 Hz), 6.97 (1H, dd, J=7.9 Hz, 8.0 Hz), 6.82 (1H, dd, 
J=1.5 Hz, 7.9 Hz), 6.66 (1H, dd, J=1.5 Hz, 8.0 Hz), 6.59 (2H, d, J=7.8 Hz), 5.36 (1H, br.s), 
3.94 (2H, br.s), 3.78 (2H, t, J=6.6 Hz), 2.75 (2H, d, J=6.6 Hz). 

STEP 3. 2-r4-(7-Chloro-2-ethvl-1H-benzimidazol-1-vl)phenvl1ethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-6-chloroanilino)phenyl]ethanol (step 2) and propionyl chloride. 

TLC Rf = 0.6 (hexane : ethyl acetate = 1 :1). 

STEP 4. 2-r4-r7-Chloro-2-ethvl-1 /^-benzimidazol-1-vnphenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-amino-6-chloroanilino)phenyl]ethyl propionate (step 3)^ 

''H-NMR (CDCI3) 5 7.68 (1H, dd, J=1.9 Hz, 7.0 Hz), 7.39 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2 
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Hz), 7.11-7.20 {2H, m), 3.97 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.65 (2H, q, J=7.6 Hz), 

1.32 (3H, t, J=7.6 Hz). 

STEP 5. 7-Chloro-1-r4-(2-chloroethvl)phenvn-2-ethvl -1H-benzimidazole 

The title compound was prepared according to tine procedure described in step 7 of Example 

1 from 2-[4-(7-chloro-2-ethyl-1H-benzimidazol-1-y!)phenyi]ethanol (step 4). 

'h-NMR (CDCI3) 5 7.69 (1H, dd, J=2.2 Hz, 7.1 Hz), 7.37 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 

Hz), 7.11-7.17 (2H, m), 3.81 (2H, t, J=7.3 Hz), 3.19 (2H, t, J=7.3 Hz), 2.65 (2H, q, J=7.5 Hz), 

1.33 (3H, t, J=7.5 Hz). 

STEP 6. 2-r4-(7-Chloro-2-ethvl-1H-benzimidazol-1-vnDhenvnethvl azide 

The title compound was prepared according to the procedure described in step 8 of Example 

1 from 7-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole (step 5). 

'h-NMR (CDCI3) § 7.69 (1H, dd, J=1.8 Hz, 7.4 Hz), 7.38 (2H, d, J=8.2 Hz), 7.34 (2H, d, J=8.2 

Hz), 7.11-7.28 (2H, m), 3.60 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.64 (2H. q, J=7.6 Hz), 

1.32 (3H, t, J=7.6 Hz). 

STEP 7. 2-r4-f7-Chloro-2-ethvl-1 /-/-benzimidazol-1 -ynphenvllethvlamine 

The title compound was prepared according to the procedure described in step 7 of Example 

37 from 2-[4-(7-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 

'h-NMR (CDCI3) 5 7.69 (1H, d, J=7.9 Hz), 7.35 {2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 

7.11-7.19 (2H, m), 3.06 (2H, t, J=6.8 Hz), 2.88 (2H, t, J=6.8 Hz), 2.65 (2H, q, J=7.5 Hz), 1.33 

(3H, t, J=7.5 Hz). 

STEP 8. 7-Chloro-2-ethvl-1 -(4-|2-rar(4-methvlphenvl)sulfonvl1amino> 
carbonvl)amino1ethvl>phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(7-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z 498 (M + H)^ ^H-NMR (CDCI3) 5 7.74 (2H, d, J=8.4 Hz), 7.69 (1 H, dd, J=1 .9 Hz, 
7.4 Hz), 7.29-7.32 (6H, m), 7.11-7.20 (2H, m), 6.72 (1H, br.s), 3.59 (2H, t, J=6.9 Hz), 2.93 
(2H, t, J=6.9 Hz), 2.64 (2H, q, J=7.6 Hz), 2.42 (3H, s), 1 .31 (3H, t, J=7.6 Hz). 

EXAIVIPLE 65 

7-CHLORO-2-ETHYL-3-(4-l2-ra[(4-METHYLPHENYL^SU LFONYL1AMINO> 

CARB0NYL^AMIN01ETHYUPHENYU-1H-BENZIMIDAZ0LE. S ODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from7- 

chloro-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
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ethyl}phenyi)-1H-benzimidazole (Example 64). 

'h-NMR (DMSO-de) 8 7.62-7.64 (3H, m), 7.31-7.39 (4H, m), 7.14-7.20 (4H, m), 6.00 (1H, 
br.s), 3.17 (2H, br.s), 2.75 (2H, br.s), 2.55 (2H, q, J=7.8 Hz), 2.29 (3H, s), 1.21 (3H, t, J=7.8 
Hz); IR(KBr) a^ax 3380, 2891, 1605, 1520, 1425, 1285, 1126, 1075,798 cm'\ 

EXAMPLE 66 

5-FLUORO-2-ETHYL-3-(4-(2-r(irf4-METHYLPHENYL)S ULFONYL1AMINO> 

CARB0NYL1AMIN01ETHYLVPHENYLV1H-BENZIMIDAZQLE 

STEP 1 . 2-r4-(4-Fluoro-2-nitroanilinotohenvl1ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,5-difluoronitrobenzene and 4-aminophenylethyl alcohol. 

'h-NMR (CDCI3) 5 9.32 (1H, s), 7.88-7.93 (1H, m), 7.11-7.30 (5H, m), 3.90 (2H, t, J=6.2 Hz), 
2.90 (2H, t, J=6.2 Hz). 

STEP 2. 2-r4-(2-Amino-4-fiuoroanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[4-(4-fluoro-2-nitroanilino)phenyl]ethanol (step 1). 

'h-NMR (CDCI3) 5 6.98-7.06 (3H, m), 6.60 {2H, d, J=8.2 Hz), 6.49 (1H, dd, J=2.8 Hz, 12.8 
Hz), 6.41 (1H, dd, J=2.8 Hz, 8.4 Hz), 4.99 (1H, br.s), 3.94 (2H, br.s), 3.79 (2H, br.s), 2.76 (2H, 
t, J=6.4 Hz). 

STEP 3. 2-[4-(2-Ethvl-5-fluoro-1/-/-benzimidazol-1-vnphenvl1ethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-4-fluoroanilino)phenyl]ethanol (step 2) and propionyl chloride. 

MS (El) m/z 340 (M"). 

STEP 4. 2-r4-(2-Ethvl-5-fluoro-1 H-benzimidazol-l -vDphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-amino-4-fluoroanilino)phenyl]ethyl propionate (step 3). 

'h-NMR (CDCI3) 6 7.40-7.47 (3H, m), 7.28 (2H, d, J=8.0 Hz), 6.88-7.02 (2H, m), 3.98 (2H, t, 
J=6.3 Hz), 3.01 (2H, t, J=6.3 Hz), 2.78 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz). 

STEP 5. 1-[4-f2-Chloroethvl)phenvn-2-ethvl-5-fluoro-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(2-ethyl-5-fluoro-1/-/-benzimidazol-1-yl)phenyl]ethanol (step 4). 

'h-NMR (CDCis) 5 7.42-7.46 (3H, m), 7.31 (2H, d, J=8.1 Hz), 6.89-7.02 (2H, m), 3.81 (2H, t. 
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J=7.1 Hz), 3.19 (2H, t, J=7.1 Hz), 2.78 (2H, q, J=7.6 Hz), 1.35 (3H, t, J=7.6 Hz). 
STEP 6. 2-[4-f2-Ethvl-5-fluoro-1H-benzimidazol-1-vl)phenvllethvl azide 

The title compound was prepared according to the procedure described in step 8 of Example 
5 1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-5-fluoro-1/-/-benzimidazole (step 5). 

'h-NMR (CDCI3) 5 7.43-7.45 (3H, m), 7.31 (2H, d, J=8.2 Hz), 6.89-7.02 (2H, m), 3.62 (2H, t, 
J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.77 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz). 

STEP 7. 2-[4-(2-Ethvl-5-fluoro-1 H-benzimidazol-1 -yDphenyllethviamine 
10 The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-5-fluoro-1/-/-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 
^H-NMR (CDCI3) 8 7.40-7.46 (3H, m), 7.27-7.29 (2H, m), 6.87-6.99 (2H, m), 3.06 (2H, t, J=7.1 
Hz), 2.87 (2H, t, J=7.1 Hz), 2.78 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz). 

15 STEP 8. 5-Fluoro-2-ethvl-3-f4-(2-[({r(4-methvlphenvl)sulfonvllamino) 
carbonvl)amino1ethvl)phenvl)-1/-/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5-fluoro-1/-/-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z 481 (IVl + H)*; ^H-NMR (CDCI3) 5 7.73 (2H, d, J=8.2 Hz), 7.35-7.45 (3H, m), 
20 7.24-7.29 (4H, m), 6.87-7.00 (2H, m), 6.73 (1H, br.s), 3.57 (2H, t, J=7.0 Hz), 2.93 (2H, t, J=7.0 
Hz), 2.77 (2H, q, J=7.6 Hz), 2.39 (3H, s), 1.31 {3H, t, J=7.6 Hz). 

EXAMPLE 67 

5-FLUORO-2-ETHYL-3-(4-(2-raF(4-METHYLPHENYL)SULFONYL1A!VllNO) 
25 CARB0NYL)Ai\^IN01ETHYUPHENYL)-1H-BENZIIV1IDAZ0LE, SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 5- 
fiuoro-2-ethyl-3-(4-{2-[({[(4-methylphenyl)suifonyl]amino} 
carbonyl)amino]ethyl}phenyl)-1H-benzimidazole (Example 66). 

mp 135-146 °C; MS (ESI) m/z 481 (M + H)"; ^H-NMR (DMSO-de) 5 7.62 (2H, d, J=8.1 Hz), 
30 7.39-7.48 (5H, m), 6.97-7.15 (4H, m), 5.92 (1H, br.s), 2.67-2.76 (4H, m), 2.51 (2H, br.s), 2.27 
(3H, s), 1.23 (3H, t, J=7.6Hz). 

EXAMPLE 68 

2-BUTYL-6-FLUORO-1-(2-rar(4-METHYLPHENYL)SULFONYL1AMINO} 
35 CARBONYDAM I N 01 ETHYLl-1 H-BENZIM IDAZOLE 
STEP 1. 2-r4-(5-Fluoro-2-nitroanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
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1 from 2,4-difluoronitrobenzene and 4-aminophenylethyl alcohol. 

'h-NMR (CDCI3) 5 9.61 (1H, br.s), 8.26 {1H, dd, J=6.1, 9.5 Hz), 7.32 (2H, d, J=8.2 Hz), 7.22 
(2H, d, J=8.3 Hz), 6.78 (1H, dd, J=2.6, 11.3 Hz), 6.47 (1H, ddd, J=2.2, 7.2, 9.7 Hz), 3.91 (2H, 
dt, J=6.2, 6.2 Hz), 2.91 (2H, t, J=6.4 Hz), 1.52 (1H, t, J=5.7 Hz). 

STEP 2. 2-[4-(2-Amino-5-fluoroanilino>Dhenvl1ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[4-(5-fluoro-2-nitroaniiino)phenyl]ethanol (step 1). 

'h-NMR (CDCI3) 5 7.12 (2H, d, J=8.4 Hz), 6.87 (1H, dd, J=2.7, 10.1 Hz), 6.83 (2H, d, J=8.4 
Hz), 6.72 (1H, dd, J=5.7, 8.6 Hz), 6.63 (1H, ddd, J=2.7, 8.4, 8.4 Hz), 5.30 (1H, s), 3.83 (2H, t, 
J=6.4 Hz), 2.80 (2H, t, J=6.4 Hz). 

STEP 3. 2-r4-(2-butvl-6-fluoro-1H-benzimidazol-1-vl)phenvl1ethvl pentanoate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-5-fluoroanilino)phenyl]ethanol (step 2) and pentanoyi chloride. 

'h-NMR (CDCI3) 5 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.1 

Hz), 7.04-6.95 (1H, m), 6.76 (1H, dd, J=2.6, 8.8 Hz), 4.38 (2H, t, J=6.8 Hz), 3.07 (2H, t, J=6.8 

Hz), 2.74 (2H, t, J=7.5 Hz), 2.33 (2H, t, J=7.7 Hz), 1.81-1.55 (4H, m), 1.42-1.25 (4H, m), 6.91 

(3H, t, J=7.3 Hz), 0.87 (3H, t, J=7.3 Hz). 

STEP 4. 2-r4-(2-butvl-6-fluoro-1H-benzimidazol-1-vl)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-butyl-6-fluoro-1/-/-benzimidazol-1-yl)phenyl]ethyl pentanoate (step 3). 
'h-NMR (CDCI3) 5 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.46 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.3 
Hz), 6.99 (1H, ddd, J=2.4, 9.0, 9.5 Hz), 4.10-3.85 (2H, m), 3.01 (2H, t, J=6.4 Hz), 2.74 (2H, t, 
J=7.7 Hz), 1.84-1.69 (2H, m), 1.41-1.27 (2H, m), 0.87 (3H, t, J=7.3 Hz). 

STEP 5. 2-r4-(2-Butvl-6-fluoro-1^/-benzimidazol-1-vnphenvnethvi azide 

The title compound was prepared according to the procedure described in step 5 Example 26 

from 2-[4-(2-butyl-6-fluoro-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 

MS (El) m/z 337 (M*); ^H-NMR (CDCI3) 5 7.68 (1H, dd, J=4.8, 8.8 Hz), 7.45 (2H, d, J=8.1Hz), 
7.30 (2H, d, J=8.1 Hz), 7.04-6.94 (1H, m), 6.77 (1H, dd, J=2.4, 8.6 Hz), 3.62 {2H, t, J=7.0 Hz), 
3.02 (2H, t. J=6.8 Hz), 2.74 (2H, t, J=7.7 Hz), 1.86-1.69 (2H, m), 1.41-1.2 (2H, m), 0.86 (3H, t, 
J=7.3 Hz). 

STEP 6. 2-r4-(2-Butvl-6-fluoro-1H-benzimidazol-1-vl)phenvl1ethvlamine 
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The title compound was prepared according to the procedure described in step 7 of Example 
37 from 2-[4-(2-butyl-6-fluoro-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
^H-NMR (CDCI3) 5 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.42 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.2 
Hz), 7.05-6.95 (1H, m), 6.78 (1H, dd, J=2.6, 8.6 Hz), 3.08 (2H, t, J=7.1 Hz), 2.88 (2H, t, J=6.8 
5 Hz), 2.75 (2H, t, J=7.5 Hz), 1 .82-1 .69 (2H, m), 1 .41 -1 .24 (2H, m), 0.87 (3H, t, J=7.3 Hz). 

STEP 7. 2-Butvl-6-fluoro-3-(4-(2-|'({f(4-methvlphenvnsulfonvnamino} 
carbonvDaminolethyllphenvD-IH-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-butyl-6-fluoro-1/-/-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
'h-NMR (CDCia) 5 7.73 (2H, d, J=8.4 Hz), 7.68 (1H, dd, J=4.6, 8.8 Hz), 7.38 (2H, d, J=8.4 
Hz), 7.32-7.24 (4H, m), 7.00 (IH, ddd, J=2.4, 8.8, 11.2 Hz), 6.75 (1H, dd, J=2.4, 8.6 Hz), 3.64- 
3.54 (2H, m), 2.94 (2H, t, J=7.0 Hz), 2.74 (2H, d, J=7.5 Hz), 1.80-1.65 (2H, m), 1.40-1.20 (2H, 
m), 0.84 (3H, t, J=7.3 Hz). 

EXAMPLE 69 

2-BUTYL-6-FLUORO-1-l2-r((r(4-METHYLPHENYL)SULFONYUAMINO) 
CARBONYUAMINQ1ETHYU-1H-BENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 
butyl-6-fluoro-3-(4-{2-[({[(4-methy!phenyl)sulfonyl]amino} 
carbonyl)aminolethyl}phenyl)benzimidazole (Example 69). 

^H-NMR (DMSO-de) 5 7.70-7.57 (3H, m), 7.39 (4H, br), 7.14 (2H, d, J=8.0 Hz), 7.11-7.02 (1H, 
m), 8.85 (1 H, dd, j=2.4, 9.2 Hz), 3.48-3.34 (2H, m), 3.17 (2H, br), 2.80-2.65 (4H, m), 2.28 (3H, 
s), 1.72-1.55 (2H, m), 1.35-1.20 (2H, m), 0.80 (3H, t, J=7.1 Hz); IR (KBr) a^^^ 3387, 2872, 
1601, 1516, 1479, 1400, 1130, 1086 cm"\ 

EXAMPLE 70 

2-ETHYL-6-FLUORO-1-(4-l2-rar(4-METHYLPHENYL'lSULFONYL1AMINO} 
CARB0NYL^AMIN01ETHYL)PHENYL)-1H-BENZIMIDAZ0LE 
30 STEP 1. 2-r4-(6-Fluoro-2-ethvl-1H-benzimidazol-1-vl)phenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-amino-5-fluoroanilino)phenyl]ethanol (step 2 of Example 68) and propionyl 
chloride. 

MS (El) m/z340 (M"); ^H-NMR (CDCI3) 5 7.67 (IH, dd, J=4.8, 8.8 Hz), 7.43 (2H, d, J=8.4 Hz), 
35 7.28 (2H, d, J=8.4 Hz), 6.99 (IH, ddd, J=2.5, 8.8, 9.5 Hz), 6.77 (IH, dd, J=2.5, 8.8 Hz), 4.38 
(2H, t, J=6.6 Hz), 3.07 (2H, t, J=6.6 Hz), 2.79 (2H, q, J=7.4 Hz), 2.35 (2H, q, J=7.4 Hz), 1.35 
(3H, t, J=7.4 Hz), 1 .14 (3H, t, J=7.4 Hz). 



15 



20 
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STEP 2. 2-r4-(6-fluoro-2-ethvl-1 /-/-benzimidazol-1 -vnphenvl]ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-fluoro-2-ethyl-1H-benzimidazol-1-y[)phenyl]ethyl propionate (step 1). 
5 ^H-NMR (CDCI3) 5 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.45 (2H, d, J=8.4 Hz), 7.29 {2H, d, J=8.4 
Hz), 6.99 (1H, ddd, J=2.5, 8.8, 9.5 Hz), 6.78 (1H, dd, J=2.5, 8.8 Hz), 3.99 (2H, t, J=6.6 Hz), 
3.00 (2H, t, J=6.6 Hz), 2.77 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz). 

STEP 3. 6-f[uoro-1-r4-f2-chloroethvl)phenvl1-2-ethvl-1H-benzimidazole 
10 The title compound was prepared according to the procedure described in step 7 Example 1 
from 2-[4-(6-fluoro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 2). 
MS (El) m/z 302 (M'). 

STEP 4. 2-r4-(6-Fluoro-2-ethvl-1H-benzimidazol-1-vl)phenvnethvl azide 
15 The title compound was prepared according to the procedure described in step 8 Example 1 
from 6-fluoro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazoie (step 3). 
MS (El) m/z 309 (M'); 'h-NMR (CDCI3) 5 7.68 (1 H, dd, J=4.8, 8.8 Hz). 7.44 (2H, d, J=8.3 Hz), 
7.31 (2H, d, J=8.3 Hz), 6.99 (1H, ddd, J=2.5, 8.8, 9.6 Hz), 6.77 (1H, dd, J=2.5, 8.8 Hz), 3.62 
(2H, t, J=6.9 Hz), 3.02 (2H, t, J=6.9 Hz), 2.77 (2H, q, J=7.4 Hz), 1.34 (3H, t, J=7.4 Hz) 

20 

STEP 5. 2-r4-(6-Fluoro-2-ethvl-1 H-benzimidazol-1 -vDphenvnethylamine 
The title compound was prepared according to the procedure described in step 7 of Example 
37 from 2-[4-(6-fluoro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 4). 
^H-NMR (CDCI3) 5 7.68 (1H, dd, J=4.8, 8.8 Hz), 7.43 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2 
25 Hz), 6.98 (1H, ddd, J=2.4, 8.8, 8.8 Hz), 6.82 (1H, dd, J=2.4, 8.8 Hz), 3.37 (2H, br.s), 3.18 (2H, 
t, J=7.1 Hz), 3.01 (2H, t, J=7.1 Hz), 2.76 (2H, q, J=7.5 Hz), 1.33 (3H, t, J=7.5 Hz). 

STEP 6^ 2-Ethvl-6-fluoro-1-(4-f2-r(/r(4- 

methvlphenvi)sulfonvl1amino)carbonvl)amino1ethvl>phenvl)-1H-benzimidazole 
30 The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(6-f!uoro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 5). 
^H-NMR (CDCI3) 8 7.73 (2H, d, J=8.4 Hz), 7.68 (1H, dd, J=8.7, 4.9 Hz), 7.37 (2H, d, J=8.4 
Hz), 7.32-7.23 (4H, m), 7.00 (1H, ddd, J=9.5, 8.7, 2.5 Hz), 6.79-6.69 (2H, m), 3.63-3.53 (2H, 
m), 2.94 (2H, t, J=7.5 Hz), 2.76 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1 .32 (3H, t, J=7.5 Hz). 

35 



EXAMPLE 71 

5-METHOXY-2-ETHYL-3-(4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINO) 
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CARBONYL)AMIN01ETHYL>PHENYL)-1H-BENZIMIDAZOLE 
STEP 1 ■ 2-r4-(4-Methoxv-2-nitroanilinolphenvnethanol 

The title compound was prepared according to ihe procedure described in step 3 of Example 
1 from 2-cln!oro-5-methoxynitrobenzene and 4-aminopinenyletinyl alcolnol. 
'h-NMR (CDCI3) 5 9,33 (1H, br.s). 7.63 (1H, d, J=3.0 Hz), 7.17-7.27 (5H, m), 7.04-7.08 (1H, 
m), 3.88 (2H, br.s). 3.82 (3H, s), 2.88 (2H, t, J=6.6 Hz). 

STEP 2. 2-[4-(2-Amino-4-methoxvanilino)plienvl1ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[4-(4-methoxy-2-nitroanilino)phenyl]ethanol (step 1). 

'h-NMR (CDCI3) 5 7.03 (2H, d, J=8.6 Hz), 6.98 (1H, d, J=8.4 Hz), 6.59 {2H, d, J=8.6 Hz), 
6.28-6.36 (2H, m), 3.77-3.85 (5H, m), 2.76 (2H, t, J=6.6 Hz). 

STEP 3. 2-r4-f2-Ethvl-5-methoxv-1/-/-benzimidazol-1-vl)phenvl1ethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-4-methoxyanilino)phenyl]ethano! (step 2). 

'h-NMR (CDCI3) 8 7.40 (2H, d, J=8.0 Hz), 7.12-7.29 (3H, m), 6.97 (1H, d, J=8.8 Hz), 6.82 
(1H, dd, J=2.4 Hz, 8.8 Hz), 4.37 (2H, t, J=6.7 Hz), 3.86 (3H, s), 3.05 (2H, t, J=6.7 Hz), 2.77 
(2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz), 1.14 (3H, t, J=7.5 Hz). 

STEP 4 2-r4-(2-Ethvl-5-methoxv-1 H-benzimidazol-l -vnohenvilethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-5-methoxy-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
'h-NMR (CDCI3) 5 7.43 (2H, d, J=8.2 Hz), 7.27-7.30 (3H, m), 6.98 (1H, d, J=8.8 Hz), 6.82 
(1H, dd, J=2.3 Hz, 8.8 Hz), 3.98 (2H, t, J=6.5 Hz). 3.86 (3H, s), 2.99 (2H, t, J=6.5 Hz), 2.77 
(2H, q, J=7.6 Hz), 1 .33 (3H, t, J=7.6 Hz). 

STEP 5. 1 -r4-(2-Chloroethvl>phenvn-2-ethvl-5-methoxv-1 H-benzimidazole 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(2-ethyl-5-methoxy-1/-/-benzimidazol-1-yl)phenyl]ethanol (step 4). 

'h-NMR (CDCI3) 5 7.42 (2H, d, J=8.2 Hz), 7.26-7.33 (3H, m), 6.99 (1H, d, J=8.8 Hz), 6.82 

(1H, dd, J=2.5 Hz, 8.8 Hz), 3.86 (3H, s), 3.81 (2H, t, J=7.2 Hz), 3.18 (2H, t. J=7.2 Hz), 2.78 

(2H, q, J=7.6 Hz). 1.34 (3H. t, J=7.6 Hz). 



STEP 6. 1-r4-(2-Azidoethvl)phenvn-2-ethvl-1Ay-benzimidazol-5-vl methyl ether 

The title compound was prepared according to the procedure described in step 8 of Example 



-156- 



1 from l-[4-(2-chloroethyl)phenyll-2-ethyl-5-methoxy-1H-benzimidazole (step 5). 
'h-NMR (CDCI3) 5 7.42 (2H, d, J=8.4 Hz), 7.27-7.32 (3H, m), 6.98 (1H, d, J=8.8 Hz), 6.82 
(1H, dd, J=2.3 Hz, 8.8 Hz), 3.87 (3H, s), 3.61 (2H, t, J=6.9 Hz), 3.01 (2H, t, J=6.9 Hz), 2.76 
(2H, q. J=7.7 Hz), 1 .34 (3H, t, J=7.7 Hz). 

STEP 7. 2-[4-(2-Ethvl-5-methoxv-1 H-benzimidazol-1 -vDphenvnethylamine 
The title compound was prepared according to tlie procedure described in step 9 of Example 
1 from 1-[4-(2-azidoethyl)phenyl]-2-ettiyl-1H-benzimidazoi-5-yl metiiyl etiier (step 6). 
'h-NMR (CDCI3) 5 7.39 (2H, d, J=8.2 Hz), 7.26-7.30 (3H, m), 6.99 (1H, d, J=8.7 Hz), 6.82 
(1H, dd, J=2.3 Hz, 8.7 Hz), 3.86 (3H. s), 3.07 (2H, t, J=6.9 Hz), 2.84 (2H, t, J-6.9 Hz), 2.77 
(2H, q, J=7.6 Hz), 1.34 (3H, t, J=7.6 Hz). 

STEP 8. 5-Methoxv-2-Etlivl-3-(4-(2-rar(4-metiiviphenvl)sulfonvnamino} 
carbonvDaminolethvDplienvlVI^-benzimidazole 

The title compound was prepared according to the procedure described In step 10 of Example 
1 from 2-[4-(2-ethyl-5-methoxy-1/-/-benzlmidazol-1-yl)phenyl]ethylamine (step 7). 
'h-NMR (CDCI3) 5 7.74 (2H, d, J=8.2 Hz), 7.23-7.34 (7H, m), 6.97 (1H, d, J=8.7 Hz), 6.82 
(1H, dd, J=1.8 Hz, 8.7 Hz), 6.67 (1H, br.s), 3.86 (3H, s), 3.57 (2H, t, J=6.4 Hz), 2.92 (2H, t, 6.4 
Hz), 2.75 (2H, q, J=7.6 Hz), 2.40 (3H, s), 1 .31 {3H, t, J=7.6 Hz). 

EXAMPLE 72 

5-METHOXY-2-ETHYL-3-(442-raff4-METHYLPHENYUSULFONYL1AMINO) 

CARBONYUAM1N01ETHYUPHENYLV1H-BENZ1MIDAZ0LE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 5- 

methoxy-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amlno} 

carbonyl)amino]ethyl}phenyl)-1H-benzlmldazole (Example 72). 

mp 163-175 °C; 'h-NMR (DMSO-de) 5 7.60 (2H, d, J=7.5 Hz), 7.34-7.41 (4H. m), 7.12-7.18 
(3H, m), 6.97 (1H, d, J=8.7 Hz), 6.78 (1H, d, J=8.7 Hz), 3.78 (3H, s), 2.66-2.76 (4H, m), 2.50 
(2H, br.s), 2.78 (3H, s), 1.22 (3H, t, J=7.6 Hz); IR (KBr) a^ax 3363, 2833, 1596, 1404, 1128, 
1085, 1026, 950 cm"\ 

EXAMPLE 73 

2-r4-f2-ETHYL-5-METHQXY-1 H-BENZIMIDAZOLE-1 -YL^ PHENYUETHYU4- 
METHYLPHENYDSULFQNYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 3 from 2- 
[4-(2-ethyl-5-methoxy-1H-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 71) 
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mp 95-98 °C; MS (ESI) m/z 494 (M + H)*; ^H-NMR (CDCI3) 8 7.93 (2H, d, J=8.2 Hz), 7.23- 
7.30 (3H, m), 7.16 (2H, d, J=8.2 Hz), 7.06 (2H, d, J=8.3 Hz), 6.92 (1H, d, J=8.8 Hz), 6.81 (1H, 
dd, J=2.2 Hz, 8.6 Hz), 4.33 (2H, t, J=6.3 Hz), 3.84 (3H, s), 2.93 {2H, t, J=6.3 Hz), 2.68 (2H, q, 
J=7.5 Hz), 2.37 (3H, s), 1.22 (3H, t, J=7.5 Hz); IR (KBr) a^ax 1743, 1596, 1517, 1487, 1444, 
5 1278, 1159, 1074, 813 cm"\ 

EXAMPLE 74 

2-ETHYL-6-MRTHOXY-1-f4-(2-far(4-METHYLPHENYL)SULFONYL1AMINO} 
CARBONYL)AMIN01ETHYL)PHENYU-1H-BENZIMIDAZOLE 

10 STEP 1. 2-f(5-Methoxv-2-nitroanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-4-methoxynitrobenene and 4-aminophenylethyl alcohol. 
^H-NMR (CDCI3) 5 9.74 (1H, br.s), 8.18 (1H, d, J=9.5Hz), 7.30 (2H, d, J=8.4 Hz), 7.24 (2H, d, 
J=8.4 Hz), 6.55 (1H, d, J=2.8 Hz), 6.34 (1H, dd, J=9.5, 2.8 Hz), 3.90 (2H, m), 3.74 (3H, s), 

15 2.90 (3H, t, J=6.6 Hz). 

STEP 2. 2-r(2-Amino-5-methoxvanHino)phenvl]ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(5-methoxy-2-nitroanilino)phenyl]ethanol (step 1 ). 
20 'h-NMR (CDCI3) 5 7.09 (2H. d, J=8.4 Hz), 6.80 (2H, d, J=8.4 Hz), 6.76-6.73 (2H, m), 6.54 
(1 H, dd, J=8.6, 2.8 Hz), 3.81 (2H, t, J=6.6 Hz), 3.71 (3H, s), 2.79 (2H, t, J=6.6 Hz). 

STEP 3. 2-r4-(2-Ethvl-6-methoxv-1^-benzimidazo!-1-vl)phenvi]ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
25 1 from 2-[(2-amino-5-methoxyanilino)phenyl]ethanol (step 2) and propionyl chloride. 
MS (El) m/z 352 (M"). 

STEP 4. 2-[4-(2-Ethvl-6-methoxy-1 H-benzimldazol-1 -yDphenyljethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
30 1 from 2-[4-(2-ethyl-6-methoxy-1/-/-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 

'h-NMR (CDCIs) 5 7.63 (1H, d, J=8.8 Hz), 7.45 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 6.89 
(1H, dd, J=8.8, 2.6 Hz), 6.56 (1H, d, J=2.6 Hz), 4.00 (2H, t, J=6.6 Hz), 3.75 (3H, s), 3.01 (2H, 
t, J=6.6 Hz), 2.74 (2H, q, J=7.5 Hz), 1.32 (3H, t, J=7.5 Hz). 



35 



STEP 5. 2-[4-(2-Ethvl-6-methoxv-1H-benzimidazol-1-vl)phenvnethvl azide 



The title compound was prepared according to the procedure described in step 4 of Example 
26 from 2-(4-(2-ethyl-6-methoxy-1/-/-benzimidazol-1-yl)phenyl)ethanol (step 4). 
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TLC Rf = 0.50 (hexane/ethyl acetate = 1:1). 

STEP 6. 2-f4-(2-Ethvl-6-methoxv-1 H-benzimidazol-l -vDphenvllethylainine 
The title compound was prepared according to tine procedure described in step 9 of Exampie 
5 1 from 2-[4-(2-ethyl-6-methoxy-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 

^H-NMR (CDCis) 5 7.65 (1 H, d, J=8.8 Hz), 7.41 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 6.89 
(1H, dd, J=8.8, 2.4 Hz), 6.56 (1H, d, J=2.4 Hz), 3.76 (3H, s), 3.09 (2H, t, J=7.0 Hz), 2.89 (2H, 
t. J=7.0 Hz), 2.75 (2H, q, J=7.5 Hz), 1 .32 (3H, t, J=7.5 Hz). 

10 STEP 7. 2-Ethvl-6-metlioxv-1-(4-f2-f((F(4-methvlplienvl)suifonvl]amino}carbonvl)amino1 
ethyl bh en viV1 /V-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-6-methoxy-1H-benzimidazol-1-yl)phenyI]ethylamine (step 6). 
^H-NMR (CDCia) 5 7.75 (2H, d, J=8.2 Hz), 7.62 (1H, d, J=8.7 Hz), 7.35-7.23 (6H, m), 6.89 
15 (1H, dd, J=8.7, 2.5 Hz), 6.66 (1H, m), 6.55 (1H, d, J=2.5 Hz), 3.72 (3H, s), 3.59-3.57 (2H, m), 
2.93 (2H, t, J=7.0 Hz), 2.73 (2H, q, J=7.6 Hz), 1 .29 (3H, t, J=7.6 Hz). 
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EXAMPLE 75 

2-ETHYL-6-METHOXY-1-(4-l2-r((r(4-METHYLPHENYL)SULFONYUAMINO) 
CARBONYL)AMIN01ETHYL>PHENYLV1H-BENZIMIDAZOLE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
5 ethyl-6-methoxy-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 
benzimidazole (Example 74). 

V-NMR (DMSO-de) 5 7.59 (2H, d, J=8.3 Hz), 7.50 (1H, d, J=8.8 Hz), 7.41-7.35 (4H, m), 7.12 
(2H, d, J=8.3 Hz), 6.80 (1H, dd, J=8.8, 2.4 Hz), 6.53 (1H, d, J=2.4 Hz), 3.67 (3H, s), 3.15 (2H, 
m), 2.73-2.62 (4H, m), 1.19 (3H, t, J=7.7 Hz); IR (KBr) a^a^ 1595, 1516, 1485, 1454, 1400, 
10 1157, 1128, 1086 cm'l 
EXAMPLE 76 

5-TRIFLUOROMETHYL-2-ETHYL-3-(4-(2-r((rf4-METHYLPHENYL)SULFONYL1AMINQ) 

CARBON YDAM I N01 ETH YL>P H EN YL VI H-BENZIM 1 DAZOLE 

STEP 1. 2-[2-Nitro-4-(trifluQromethvOanjlinolphenvl)ethanol 
15 The title compound was prepared according to the procedure described in step 3 of Example 

1 from 2-chloro-5-trifluoromethylnitrobenzene and 4-aminophenylethyi alcohol. 

'h-NMR (CDCI3) 5 9.68 (1H, br.s), 8.50 (1H, s), 7.51 (1H, dd, J=2.2 Hz, 9.2 Hz), 7.33 (2H, d, 

J=8.2 Hz), 7.19-7.26 (3H, m), 3.92 (2H, t, J=6.3 Hz), 2.92 (2H, t, J=6.3 Hz). 

STEP 2. 2-[2-Amino-4-(trifluoromethvl)anilino1phenvl>ethanol 
20 The title compound was prepared according to the procedure described in step 2 of Example 

26 from 2-[2-nitro-4-(trifluoromethyl)anilino]phenyl}ethanol (step 1). 

^H-NMR (CDCI3) 5 7.10-7.16 (3H, m), 6.97 (2H, d, J=8.2 Hz), 6.82 (2H, d, J=8.2 Hz), 3.82 
(2H, t, J=6.6 Hz), 2.79 (2H, t, J=6.6 Hz). 

STEP 3. 2-f4-[2-Ethvl-5-(trifluoromethvn-1H-benzimidazol-1-vl]phenvl}ethvl propionate 
25 The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[2-amino-4-(trifluoromethyl)anilino]phenyl}ethanol (step 2) and propionyl chloride. 

'h-NMR (CDCI3) 5 8.05 (1H, s), 7.42-7.47 (2H, m), 7.27-7.31 (2H, m), 7.13 (2H, d, =8.4 Hz), 

4.39 (2H, t, J=7.0 Hz), 3.08 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 2.36 (2H, q, J=7.6 Hz), 

1.36 (3H, t, J=7.6 Hz), 1.14 (3H, t, J=7.6 Hz). 
30 STEP 4. 2-(4-r2-Ethvl-5-(trifluoromethvl)-1 AV-benzimidazol-l -vHphenvDethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-{4-[2-ethyl-5-(trifluoromethyi)-1/if-benzimidazol-1-yl]phenyl}ethyl propionate (step 3). 

^H-NMR (CDCI3) 5 8.05 (1H, s), 7.49 (1H, d, J=8.4 Hz), 7.44 (2H, d, J=8.6 Hz), 7.30 (2H, d, 

J=8.6 Hz), 7.16 (1H, d, J=8.4 Hz), 4.01 (2H, t, J=6.4 Hz), 3.03 (2H, t, J=6.4 Hz), 2.80 (2H, q, 
35 J=7.6 Hz), 1 .36 (3H, t, J=7.6 Hz). 

STEP 5. 2-(4-r2-Ethvl-5-(trifluoromethvn-1H-benzimidazol-1vnphenvl|ethvl azide 
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The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-{4-[2-etliyl-5-(trifluoromethyl)-1H-benzimidazol-1-yi]phenyi}ethanoi (step 4). 
'h-NMR (CDCis) 6: 8.05 (1H, s), 7.22-7.48 (5H, m), 7.15 (1H, d, J=8.4 Hz), 3.62 (2H, t, J=6.8 
Hz), 3.02 {2H, t, J=6,8 Hz), 2.80 (2H, q, J=7.5 Hz), 1.36 {3H, t, J=7.5 Hz). 
5 STEP 6. 2-|4-f2-Ethvl-5-(trifluoromethvl)-1H-benzimidazol-1v!1phenvl>etlivlamine 

Tine title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-{4-[2-ethyl-5-(trifluoromethyi)-1/-/-benzimidazoi-1yi]phenyl}etiiyl azide (step 5). 
'h-NMR (CDCI3) 5 8.05 (1H, s), 7.44 (3H, d, J=8.8 Hz), 7.29 (2H, d, J=8.8 Hz), 7.16 (1H, d, 
J=8.6 Hz), 3.09 (2H, t, J=6.8 Hz), 2.89 (2H. t, J=6.8 Hz), 2.81 (2H, q, J=7.6 Hz), 1.36 (3H, t, 
10 J=7.6 Hz). 

STEP 7. 5-Trifluoromethvl-2-ethvl-3-(4-(2-[(([(4-methvlphenvl)sulfonvnamino} 
carbonvl)amino]ethyl>phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 1 0 of Example 
1 from 2-{4-[2-ethy!-5-(trifluoromethyl)-1H-benzimidazol-1yl]phenyl}ethylamine (step 6). 
15 MS (ESI) m/z 533 (M + H)'; 'h-NMR (CDCI3) S 8.03 (1H, s), 7.80 (2H, d, J=8.2 Hz), 7.73 (2H, 
d, J=8.2 Hz), 7.38-7.43 (3H, m), 7.26-7.29 (2H, m), 7.13 (1H, d, J=8.4 Hz), 6.70 (1H, br.s), 
3.57 (2H, t, 6.7 Hz), 2.94 (2H, t. J=6.7 Hz), 2.80 (2H, q, J=7.6 Hz), 2.43 (3H, s), 1.34 (3H, t, 
J=7.6 Hz). 
EXAMPLE 77 

20 5-TRiFLUOROMETHYL-2-ETHYL-3-(4-l2-rf(r(4-METHYLPHENYL)SULFONYnAMINO) 
CARB0NYUAMIN01ETHYL1PHENYLV1H-BENZIMIDAZ0LE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 5- 
trifluoromethyl-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino} 
carbonyl)amino]ethyl}phenyl)-1/-/-benzimidazole (Example 76). 

25 ^H-NMR (DMSO-de) 5 8.02 (1H, s), 7.61-7.66 (4H, m), 7.48-7.51 (1H, m), 7.24-7.28 (3H, m), 
7.14 (2H, d, 7.9 Hz), 3.09 (2H, br.s), 2.60-2.83 (4H, m), 2.22 (3H, s), 1.13 (3H, t, J=7.5 Hz). 
EXAMPLE 78 

5-ACETYL-2-ETHYL-3-(4-(2-raf(4-METHYLPHENYL)SULFONYUAMINO) 
CARB0NYL)AMIN01ETHYUPHENYL)-1/-/-BENZIMIDAZQLE 

30 STEP 1. 1-f4-r4-(2-Hvdroxvethvl)anilino1-3-nitrophenvi>ethanone 

A mixture of 2-chloro-5-acetylnitrobenzene (Oelschlaeger, H.; Schreiber, O. Liebigs Ann. 
Chem., 1961, 641, 81., 2 g, 10 mmoi) , 4-aminophenylethyl alcohol (1.64 g, 12 mmol) and 
NaHCOs (1 g, 12 mmol) in DMF (60 mL) was heated at 150 °C for 3 h. After cooling, the 
mixture was poured into water (100 mL) and extracted with ethyl acetate (300 mL). The 

35 organic layer was washed with 2N aqueous NaOH (100 mL) and brine (100 mL), then dried 
(Na2S04), and concentrated. Purification by flash column chromatography on silica gel elating 
with hexane/ethyl acetate (1:1) to afford 1.36 g (45%) of the title compound as an orange oil; 
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^H-NMR (CDCI3) 5 9.83 (1H, br.s), 8.20 (1H, d, J=2.1 Hz), 7.94 (1H, dd, J=2.1 Hz, 9.3 Hz), 
7.34 (2H, d, J=8.2 Hz), 7.24 (2H, d, J=8.2 Hz), 7.16 (1H, d, J=9.3 Hz), 3.91 (2H, t, J=6.6 Hz), 
2.92 {2H, t, J=6.6 Hz), 2.57 (3H, s). 

STEP 2. 1-(3-Amino-4-F4-(2-hvdroxvethvl')anilinolphenvl>ethanone 
5 The title compound was prepared according to tine procedure described in step 4 of Example 
1 from 1-{4-[4-(2-hydroxyethy!)aniiino]-3-nitroplnenyl}ethanone (step 1). 

^H-NMR (CDCI3) 6: 7.41 (1H, d, J=2.0 Hz), 7.37 (1H, dd, J=2.0 Hz, 8.2 Hz), 7.1 1-7.17 {3H, m), 
6.94 (2H, d, J=8.2 Hz), 5.72 (1H, br.s), 3.85 (2H, t, J=6.6 Hz), 3.65 (2H, br.s), 2.83 (2H, t, 
J=6.6 Hz), 2.52 (3H, s). 
10 STEP 3. 2-4-(5-Acetvl-2-ethvl-1H-benzimidazol-1-vl)phenvl)etlivl propionate 

Tine title compound was prepared according to the procedure described in step 5 of Example 
1 from 1-{3-amino-4-[4-(2-hydroxyethyl)anilino]phenyl}ethanone (step 2) and propionyl 
chloride. 

TLC Rf = 0.4 (hexane/ethyl acetate = 1 :1). 

15 STEP 4. 1-(2-Ethvl-1-f4-(2-hvdroxvethvl)phenvn-1/-/-benzimidazoi-5-vl>ethvl propionate 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-4-(5-acetyl-2-ethyl-1H-benzimidazol-1-yl)phenyl)ethyl propionate (step 3). 
'H-NMR (CDCI3) 6 8.39 (1 H, d, J=1 .2 Hz), 7.89 (1 H, dd, J=1 .2 Hz, 8.6 Hz), 7.48 (2H, d, J=7.4 
Hz), 7.30 (2H, d, J=7.4 Hz), 7.13 (1H, d, J=8.6 Hz), 4.00 (2H, t, J=6.4 Hz), 3.02 (2H, t, J=6.4 

20 Hz), 2.80 (2H, q, J=7.6 Hz), 2.68 (3H, s), 1 .38 (2H, t, J=7.6 Hz). 

STEP 5. 1-(1-f4-(2-Chloroethvl)phenvl]-2-ethvl-1/T'-benzimidazol-5-vl)ethanone 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 1-{2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazol-5-yl}ethanone (step 4). 
^H-NMR(CDCl3) 6 8.40 (1H, d, J=1.2 Hz), 7.90 (1H, dd, J=1.2 Hz, 8.4 Hz), 7.47 (2H, d, J=8.4 

25 Hz), 7.32 (2H, d, J=8.4 Hz), 7.13 (IH, d, J=8.4 Hz), 3.83 (2H, t, J=7.3 Hz), 3.21 (2H, t, J=7.3 
Hz), 2.82 (2H, q, J=7.6 Hz), 2.68 (3H, s), 1.38 (3H, t, J=7.6 Hz). 
STEP 6. 1-f1-f4-(2-Azidoethyl)phenvn-2-ethyl-1 H-benzimidazol-5-vl}ethanone 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-{1-[4-(2-chloroethyl)phenyl]-2-ethyl-1i4-benzimidazol-5-y!}ethanone (step 5). 

30 ^H-NMR (CDCI3) 8 8.40 (1H, d, J=1.5 Hz), 7.90 (1H, dd, J=1.5 Hz, 8.6 Hz). 7.46 (2H, d, J=8.3 
Hz), 7.12 (2H, d, J=8.3 Hz), 7.02 (1H, d, J=8.6 Hz), 3.63 (2H, t, J=6.9 Hz), 3.03 (2H, t, J=6.9 
Hz), 2.80 (2H, q, J=7.4 Hz), 2.67 (3H, s), 1 .37 (3H, t, J=7.4 Hz). 
STEP 7. 1-{1-r4-(2-Aminoethvl)phenvl]-2-ethvl-1/-/-benzimidazol-5-vl>ethanone 
The title compound was prepared according to the procedure described in step 7 of Example 

35 37 from 1-{1-[4-(2-azidoethyl)phenyl]-2-ethyl-1/-/-benzimidazol-5-yl}ethanone (step 6). 

'h-NMR (CDCI3) 5 8.40 (1H, d, J=1.7 Hz), 7.90 (1H, dd, J=1.7 Hz, 8.6 Hz), 7.43 (2H, d, J=8.2 
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Hz), 7.30 {2H, d, J=8.2 Hz), 7.13 (1H, d, J=8.6 Hz), 3.08 (2H, t, J=6.7 Hz), 2.88 (2H, t, J=6.7 
Hz), 2.80 (2H, q, J=7.6 Hz), 2.68 (3H, s), 1.38 (3H, t, J=7.6 Hz). 
STEP 8. 5-Acetvl-2-ethvl-1-(4-|2-r(|f(4-methvlphenvl)sulfonyl]amino)carbonvl) 
amino]ethvl1-phenvl)-1/-/-benzimidazole 
5 The title compound was prepared according to tine procedure described in step 10 of Example 
1 from 1-{1-[4-(2-aminoethyi)phenyi]-2-ethyl-1/-/-ben2imidazol-5-yl}etlianone (step 7). 
IVIS (ESI) m/z 505 (M + H)'; ^H-NMR CDCI3) 5 8.40 (1 H, d, J=1 .1 Hz), 7.88 (1 H, dd, J=1 .1 Hz, 
8.6 Hz), 7.73 (2H, d, J=8.4 Hz), 7.40 (2H, d, J=8.4 Hz), 7.27-7.31 (4H, m), 7.10 (1H, d, J=8.6 
Hz), 6.74 (1H, br.s), 3.59 (2H, t, J=6.9 Hz), 2.95 (2H, t, J=6.9 Hz), 2.80 (2H, q, J=7.6 Hz), 2.67 
10 (3H, s), 2.40 (3H, s), 1 .36 (3H, t, J=7.6 Hz). 
EXAMPLE 79 

5-ACETYL-2-ETHYL-3-(4-(2-r(^f(4-METHYLPHENYL)SULFONYL1AMINO} 
CARB0NYL)AMIN01ETHYUPHENYL)-1AV-BENZIMIDAZQLE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 5- 
1 5 acetyl-2-ethyl-1 -(4-{2-[({[(4-methylpheny1)sulfonyl]amino}carbonyl) 
amino]ethyl}phenyl)-1W-benzimidazole (Example 78). 

mp 155-160 °C; ^H-NMR (DMSO-de) 5 8.32 (1H, d, J=1.6 Hz), 7.81 (1H, dd, J=1.6 Hz, 8.6 
Hz), 7.62 (2H, d, J=8.1 Hz), 7.42 (4H, s), 7.12-7.17 (3H, m), 3.18 (2H, br.s), 2.71-2.79 (4H, 
m), 2.63 (3H, s), 2.27 (3H, s), 1.25 (3H, t, J=7.4 Hz); IR (KBr) a^ax 3373, 1676, 1604, 1519, 
20 1294, 1130, 1085, 885, 813 cm'\ 
EXAMPLE 80 

2-ETHYL-5-METHYLSULFONYL-1-(4-l2-[((r(4-METHYLPHENYL)SULFONYL1AIVllNO} 

CARB0NYL)AI\/1IN01ETHYL>PHENYL)-1H-BENZIMIDAZQLE 

STEP 1 . 2-(4-r4-fMethvlsulfonvl)-2-nitroanilino]phenvl)ethanol 

25 A mixture of 2-chloro-5-methylsulfonylnitrobenzene (KavaIek, J.; et al. Collect Czech. Chem. 
Commun, 1971, 36, 209., 2 g, 8.5 mmol) , 4-aminophenylethyl alcohol (1.4 g, 10.2 mmol) and 
Na2C03(1.4 g, 12.7 mmol) in ethanol was stirred at 100 °C for 16 h. The insoluble matter was 
removed by filtration and washed with ethanol (100 mL). The filtrate was concentrated and 
the residue was purified by flash column chromatography on silica gel eluting with 

30 hexane/ethyl acetate (1:4) to afford 960 mg (34%) of the title compound as yellow solids: H- 
NMR (CDCI3) 5 9.84 (1H, br.s), 8.82 (1H, d, J=2.1 Hz), 7.79 (1H, dd, J=2.1 Hz, 9.1 Hz), 7.36 
(2H, d, J=8.4 Hz), 7.22-7.38 (3H, m), 3.94 (2H, br.s), 3.07 (3H, s), 2.93 (2H, t, J=6.6 Hz). 
STEP 2. 2-|4-f2-Amino-4-(methvlsulfonvl)anilinolphenyl>ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
35 28 from 2-{4-[4-(methylsulfonyl)-2-nitroanilino]phenyl}ethanol (step 1 ). 

'h-NMR (CDCI3) 5 7.31 (1H, s), 7.28 (1H, s), 7.16-7.21 (3H, m), 6.96 (2H, d, J=8.5 Hz), 5.56 
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(1H, br.s), 3.86 (2H, t, J=6.4 Hz), 3.76 (2H, br.s), 3.03 (3H, s), 2.84 (2H, t, J=6.4 Hz). 
STEP 3. 2-(4-f2-Ethvl-5-(methvlsulfonvl)-1/-/-benzimidazol-1-ynphenvl>ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[2-amino-4-(methylsulfonyl)aniiino]phenyl}ethanol (step 2) and propionyl chloride. 
5 TLC Rf = 0.8 (dichloromethane/methanol = 1 0:1 ). 

STEP 4. 2-(4-r2-Ethvi-5-(methvisulfonvl)-1 H-benzimidazol-1-vl1phenvl}ethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-{4-[2-ethyl-5-(methylsulfonyl)-1H-benzimidazol-1-yl]phenyi}ethyl propionate (step 3). 
^H-NMR (CDCI3) 6 8.38 (1H, d, J=1.4 Hz), 7.77 (1H, dd, J=1.4 Hz, 8.6 Hz), 7.50 (2H, d, J=8.4 
10 Hz), 7.24-7.32 (2H, m), 7.22 (1H, d, J=8.6 Hz), 4.01 (t, J=6.6 Hz), 3.08 (3H, s), 3.02 (2H, t, 
J=6.6 Hz), 2.82 (2H, q, J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 

STEP 5. 1-r4-(2-Chloroethvl)phenvl]-2-ethyl-5-(methvlsulfonyl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-{4-[2-ethyi-5-(methylsulfonyl)-1/-/-benzimidazol-1-yl]pheny!}ethanol (step 4). 

15 'h-NMR (CDCI3) 5 8.38 (1H, d, J=1.6 Hz), 7.78 (1H, d, J=1.6 Hz, 8.6 Hz), 7.49 (2H, d, J=8.1 
Hz), 7.32 (2H, d, J=8.1 Hz), 7.23 (1H, d, J=8.6 Hz), 3.84 (2H, t, J=6.9 Hz), 3.22 (2H, t, J=6.9 
Hz), 3.08 (3H, s), 2.82 (2H, q, J=7.5 Hz), 1.38 (3H, t, J=7.5 Hz). 
STEP 6. 1-f4-(2-Azidoethvl)phenvn-2-ethvl-1H-benzimidazol-5-vl methyl sulfone 
The title compound was prepared according to the procedure described in step 8 of Example 

20 1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-5-(methylsulfonyl)-1/-/-benzimidazole (step 5). 

^H-NMR (CDCI3) 6 8.38 (1H, d, J=1.5 Hz), 7.78 (1H, dd, J=1.5 Hz, 8.6 Hz), 7.49 (2H, d, J=8.4 
Hz), 7.32 (2H, d, J=8.4 Hz), 7.21 (1H, d, J=8.6 Hz), 3.64 (2H, t, J=6.9 Hz), 3.08 (3H, s), 3.03 
(2H, t, J=6.9 Hz), 2.83 (2H, q, J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 

25 STEP 7. 2-f4-r2-Ethvl-5-(methvlsulfonvl)-1 H-benzimidazol-1 -yllphenvDethylamine 

The title compound was prepared according to the procedure described in step 7 of Example 
37 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl methyl sulfone (step 6). 
^H-NMR (CDCI3) 5 8.38 (1H, d, J=1.7 Hz), 7.77 (1H, dd, J=1.7 Hz, 8.6 Hz), 7.46 (2H, d, J=8.4 
Hz), 7.21-7.30 (3H, m), 3.03-3.08 (5H, m), 2.89 (2H, t, J=6.7 Hz), 2.82 (2H, q, J=7.6 Hz), 1.37 

30 (3H, t, J=7,6 Hz). 

STEP 8. 2-Ethyl-5-(methylsulfonyl)-1-(4-(2-[(||"(4-methylphenyl)su!fonyl]amino} 
carbonvl)amino]ethvl}phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
35 1 from 2-{4-[2-ethyi-5-(methylsulfonyl)-1/-/-benzimidazol-1-yl]phenyi}ethylamine (step 7). 

^H-NMR (CDCI3) 5 8.37 (1H, d, J=1.6 Hz), 7.75 (1H, dd, J=1.6 Hz, 8.6 Hz), 7.74 (2H, d, J=8.4 
Hz), 7.43 (2H, d, J=8.2 Hz), 7.27-7.32 (4H, m), 7.18 (1H, d, J=8.6 Hz), 6.70 (1H, br.s), 3.59 
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(2H, t, J=6.8 Hz), 3.08 (3H, s), 2.96 (2H, t. J=6.8 Hz), 2.82 (2H, q, J=7.6 Hz), 2.41 (3H, s), 
1.35 {4H, t, J=7,6 Hz). 

EXAMPLE 81 

5 2-ETHYL-5-METHYLSULFONYL-3-(4-l2-f((f(4-METHYLPHENYL)SULFONYUAMINO> 
CARBONYL)AMINO]ETHYUPHENYL)-1iHf-BENZIMIDAZOLE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-5-(methylsulfonyl)-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino} 
carbonyl)amino]ethyl}phenyl)-1H-benzimidazoie (Example 80). 
10 mp 171-178 °C; ^H-NMR (DMSO-dg) 5 8.08 (1H, br.s), 7.51-7.62 (3H, m), 7.32 (4H, s), 7.16 
{1H, d, J=8.6 Hz), 7.03 (2H, d, J=7.3 Hz), 3.09-3.25 (7H, m), 2.63-2.66 (2H, m), 2.16 {3H, s), 
1.13 (3H, t, J=7.3 Hz); IR (KBr) a„,ax 3386, 1604, 1519, 1396, 1299, 1128, 1085, 962, 887 cm^ 

15 EXAMPLE 82 

5-CYANO-2-ETHYL-1-(4-f2-f(ir(4-METHYLPHENYL)SULFONYUAMINO> 

CARBONYLIAMINOIETHYDPHENYLVIH-BENZIMIDAZQLE 

STEP 1 . 2-[(4-Cvano-2-nitroanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
20 1 from 4-chloro-3-nitrobenzonitrile and 4-aminophenylethyl alcohol. 

^H-NMR (CDCI3) 5 9.80 (1H, br.s), 8.54 (1H, d, J=2.0 Hz), 7.50 (1H, dd, J=9.1, 2.0 Hz), 7.36 
(2H, d, J=8.4Hz), 7.23 (2H, d, J=8.4 Hz), 7.16 (1H, d, J=9.1 Hz), 3.94-3.91 (2H, m), 2.93 (2H, 
t, J=6.6 Hz), 1.81 (1H, m). 

25 STEP 2. 2-r(2-Amino-4-cvanoanilino)phenvi1ethanoi 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[{4-cyano-2-nitroaniiino)phenyl]ethanol (step 1). 

^H-NMR (CDCI3) 5 7.18-7.10 (3H, m), 7.01-6.95 (4H, m), 6.09 (1H, m), 3.97 (2H, br.s), 3.83- 
3.82 (2H, m), 2.83 (2H, t, J=6.8 Hz), 2.31 (1H, m) 

30 

STEP 3. 2-f4-(5-Cvano-2-ethvl-1^/-benzimidazol-1-vl)phenvl1ethvl propionat e 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[(2-amino-4-cyanoanilino)phenyl]ethanol (step 2). 

MS (El) m/z 347 (M^). 

35 

STEP 4. 2-r4-(5-Cvano-2-ethvl-1H-benzimidazol-1-vl)phenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
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1 from 2-[4-(5-cyano-2-ethyl-1H-benzimiclazol-1-yl)phenyl]ethyl propionate (step 3). 

^H-NMR (CDCI3) 6 8.09 (1H, s), 7.50-7.43 (3H, m), 7.32-7.28 (2H, m). 7.15 (1H, d, J=8.2 Hz), 

4.00 (2H, q, H=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 2.81 (2H, t, J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 

5 STEP 5. 2-f4-(5-Cvano-2-ethvl-1H-benzimiclazol-1-vl)phenvl1ethvl azide 

The title compound was prepared according to ihe procedure described in step 5 of Example 
26 from 2-[4-(5-cyano-2-ethyl-1/-/-benzimidazol-1-yl)phenyl]ethanol (step 4). 
TLC Rf = 0.83 (dicfiiorometiiane/metiianol = 10:1). 

10 STEP 6. 2-[4-(5-Cvano-2-ethvl-1/^-benzimidazol-1-vl)plnenvl1ethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(5-cyano-2-ethyl-1H-benzimidazol-1-y!)phenyl]ethyl azide (step 5). 
^H-NMR (CDCI3) 5 8.09 (1H, s), 7.47-7.42 (3H, m), 7.29-7.26 (2H, m), 7.15 (1H, d, J=8.4 Hz), 
3.09 (2H, t, J=6.8 Hz), 2.91 (2H, t, J=6.8 Hz), 2.81 (2H, q, J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 

15 

STEP 7. 5-Cyano-2-ethyl-1-(4-{2-[({[(4-methyiphenyl)sulfomy!]amino} 
carbonyl)amino]ethyl}phenyl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 1 0 of Example 
1 from 2-[4-(5-cyano-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
20 ^H-NMR (CDCI3) 6 8.05 (1H, d, J=0.9 Hz), 7.75 (2H, d, J=8.4 Hz), 7.43-7.40 (3H, m), 7.30- 
7.26 (4H, m), 7.12 (1H, d, J=8.4 Hz), 6.74 (1H, m), 3.60-3.58 (2H, m), 2.96 (2H, t, J-7.0 Hz), 
2.81 (2H, q, J=7.5 Hz), 2.41 (3H, s), 1.34 (3H, t, J=7.5 Hz). 

EXAMPLE 83 

25 5-CYANO-2-ETHYL-1-(4-{2-rar(4-!ViETHYLPHENYL)SULFONYL1AMiNO) 

CARBONYL^AMINO]ETHYUPHENYL)-1^-BENZIiV1IDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 5- 

cyano-2-ethyi-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 

benzimidazole (Example 82). 

30 ^H-NMR (DMSO-ds) 5 8.19 (1H, d, J=1.5 Hz), 7.59 (2H, d, J=7.9 Hz), 7.54 (1H, dd, J=8.4, 1.5 
Hz), 7.41 (4H, s), 7.23 (1H, d, J=8.4 Hz), 7.11 (2H, d, J=7.9 Hz), 3.14 (2H, m), 2.78-2.70 (4H, 
m), 2.26 (3H, s), 1.24 (3H, t, J=7.4 Hz). 
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EXAMPLE 84 

2-ETHYL-1-f4-(2-r((f(4-METHYLPHENYL)SULFONYL1AMIN01 



CARBONYL)AMINQ1ETHYL)PHENYLV1/V-BENZIMIDAZOLE-5-CARBOXAMlDE 



STEP 1 . 2-Ethyl-1-[4-(2-hvdroxvethvl)phenvl]-1/-/-benzimidazole-5-carboxamide 
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To a mixture of 2-[4-(5-cyano-2-ethyl-1H-benzinnidazol-1-yl)phenyl]ethanol (step 4 of Example 
82, 200 mg, 0.68 mmol), DMSO (0.06 mL, 0.82 mmol) and methanol (10 mL) was added 30% 
aqueous solution of hydrogen peroxide (0.12 mL, 1.0 mmol) and 0.2 M aqueous NaOH (0.06 
mL). The mixture was stirred at 50 °C for 4 h, then cooled. The mixture was poured into 
5 water (50 mL) and extracted with ethyl acetate (100 mL). The organic layer was washed with 
2N aqueous NaOH (50 mL) and brine (50 mL), then dried (Na2S04), and concentrated to 
afford the title compound as pale yellow solids: ''H-NMR (CDCI3) 5 8.23 (1H, d, J=1.1 Hz), 
7.96 (1H, br.s), 7.76 (1H, dd, J=1.1 Hz, 8.4 Hz), 7.42-7.51 (4H, m), 7.25 (1H, br.s), 7.09 (1H, 
d, J=8.4 Hz), 3.70 (2H, t, J=6.6 Hz), 2.85 (2H, t, J=6.9 Hz), 2.76 (2H, q, J=7.4 Hz), 1 .24 {3H, t, 
10 J =7 .4 Hz). 

STEP 2. 1 -r4-(2-Chloroethvnphenvl1-2-ethvl-1 H-benzimidazole-5-carboxamide 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-5-carboxamide (step 1). 
15 ^H-NMR (CDCI3) 6 8.17 (1 H, d, J=1 .7 Hz), 7.79 (1 H, dd, J=1 .7 Hz, 8.5 Hz), 7.46 (2H, d, J=8.3 
Hz), 7.33 (2H, d, J=8.3 Hz), 7.15 (1H, d, J=8.5 Hz), 3.83 (2H, t, J=7.0 Hz), 3.21 (2H, t, J=7.0 
Hz), 2.82 (2H, q, J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 

STEP 3. 1 -[4-(2-Azidoethvi)phenvll-2-ethv[-1 H-benzimidazole-5-carboxamide 
20 The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-1/-/-benzimidazole-5-carboxamide (step 2). 
^H-NMR (CDCI3) 5 8.17 (1H, d, J=1.5 Hz), 7.78 (1H, dd, J=1.5 Hz, 8.4 Hz), 7.46 (2H, d, J=8.2 
Hz), 7.32 (2H, d, J=8.2 Hz), 7.13 (1H, d, J=8.4 Hz), 3.62 (2H, t, J=6.8 Hz), 3.03 (2H. t, J=6.8 
Hz), 2.81 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz). 

25 

STEP 4. 1-r4-(2-Aminoethvnphenvn-2-ethvl-1H-benzimidazole-5-carboxamide 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-1/-/-benzimidazole-5-carboxamide (step 3). 
'h-NMR (CDCI3) 5 8.21 (1 H, d, J=1 .5 Hz), 7.79 (1 H, dd, J=1 .5 Hz, 8.4 Hz), 7.43 (2H, d, J=8.2 
30 Hz), 7.28-7.31 (2H, m), 7.13 (1H, d, J=8.4 Hz), 3.05 (2H, t, J=6,7 Hz), 2.88 (2H, t, J=6.7 Hz), 
2.81 (2H, q, J=7.6 Hz), 1 .35 (3H, t, J=7.6 Hz). 

STEP 5. 2-Ethvl-1 -(4-(2-rf([(4-methvlphenvl)sulfonvnamino>carbonvl) 
amino1ethvl)phenvl)-1/-/-benzimidazole-5-carboxamide 
35 The title compound was prepared according to the procedure described in step 10 of Example 
1 from 1-[4-(2-aminoethyl)phenyl]-2-ethyl-1H-benzimidazole-5-carboxamide (step 4). 
MS (ESI) m/z 506 (M + H)*; ^H-NMR (CD3OD) 8 8.13 (1H, s), 7.65-7.73 (3H, m), 7.32 (2H, d, 
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J=8.2 Hz), 7.16-7.21 (4H, m), 7.00 (1H, d, J=8.6 Hz), 3.31 (2H, t, J=6.9 Hz), 2,75 (2H, t, J=6.9 
Hz), 2.69 (2H, q, J=7.6 Hz), 2.21 (3H, s), 1.48 {3H, t, J=7.6 Hz). 

EXAMPLE 85 

5 6-CYANQ-2-ETHYL-1-(4-f2-rarf4-METHYLPHENYL)SULFONYUAMINOl 
CARB0NYUAMIN01ETHYL>PHENYL)-1H-BENZ[M!DAZ0LE 
STEP 1 . 3-r4-(2-Hvdroxvethvl)anilino]-4-nitrobenzonitrile 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 3-chloro-4-nitrobenzonitrile (Tsuji, K. Chem. Pharm. Bull. 1992, 40, 2399) and 4- 
10 aminophenylethyl alcohol.. 
MS (El) m/z 383 (M*). 

STEP 2. 3-r4-(2-Ch!oroethvl)anilino]-4-nitrobenzonitrile 

The title compound was prepared according to the procedure described in step 7 Example 1 
15 from 3-[4-(2-hydroxyethyl)anilino]-4-nitrobenzonitrile (step 1). 

'h-NMR (CDCI3) 6 9.46 (1H, br.s), 8.29 (1H, d, J=8.8 Hz), 7.42 (1H, d, J=1.7 Hz), 7.35 (2H, d, 
J=8.3 Hz), 7.22 (2H, d, J=8.3 Hz), 6.97 (1H, dd, J=8.8, 1.7 Hz), 3,77 (2H, t, J=7.2 Hz), 3.13 
(2H, t, J=7.2 Hz). 

20 STEP 3. 4-Amino-3-r4-(2-chloroethvl)anilino1benzonitrile 

The title compound was prepared according to the procedure described in step 4 of Example 
1 from 3-[4-(2-chloroethyl)anilino]-4-nitrobenzonitrile (step 2). 
MS (El) m/z 383 (M*). 

25 STEP 4. 1 -r4-(2-ChloroethvnDhenvn-2-ethvl-1 H-benzimidazole-6-carbonitrile 

The title compound was prepared according to the procedure described in step 5 Example 1 
from 4-amino-3-[4-(2-chloroethyl)anilino]benzonitrile (step 3) and propionyl chloride. 
MS (El) m/z 309 (M"); ^H-NMR (CDCIs) 5 7.82 (1H, d, J=8.6 Hz), 7.53 (1 H, dd, J=8.6, 2.0 Hz), 
7.48 (2H, d, J=8.3 Hz), 7.42 (1H, d, J=2.0 Hz), 7.31 (2H, d, J=8.3 Hz), 3.84 (2H, t, J=7.0 Hz), 

30 3.21 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.4 Hz), 1 .39 (3H, t, J=7.4 Hz). 

STEP 5. 2-r4-(6-Cvano-2-ethvl-1H-benzimidazo!-1-vl)phenvl1ethvl azide 
The title compound was prepared according to the procedure described in step 8 Example 1 
from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-1/-/-benzimidazole-6-carbonitri[e (step 4). 
35 MS (El) m/z 316 (M*); ^H-NMR (CDCI3) 5 7.83 (1 H, d, J=8,4 Hz), 7,54 (1H, dd, J=8.4, 2.0 Hz), 
7.50 (2H, d, J=8.3 Hz), 7.40 (1H, d, J=2.0 Hz), 7.30 (2H, d, J=8.3 Hz), 3.64 (2H, t, J=6.5 Hz), 
3.04 (2H, t, J=6.5 Hz), 2,83 (2H, q, J=7.3 Hz), 1 .37 (3H, t, J=7.3 Hz). 
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STEP 6. 2-r4-(6-Cvano-2-ethvl-1 H-benzimidazol-1 -vDphenvllethylamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-{6-cyano-2-ethyl-1/-/-benzimidazol-1-yl)phenyi]ethyl azide (step 5). 
5 ^H-NMR (DMSO-de) 5 8.11 (2H, br.s), 7.87 {1H, d, J=8.4 Hz), 7.64 (IH, dd, J=8.4, 2.0 Hz), 
7.60-7.53 {5H, m), 3.20-3.02 {4H, m), 2.79 (2H, q, J=7.4 Hz), 1.28 (3H, t, J=7.4 Hz). 

STEP 7. 6-Cvano-2-ethvl-1 -(4-(2-r({r(4-methvlphenvl)sulfonvnamino> 
carbonvl)amino]ethvl)phenvlV1f/-benzimidazole 

10 The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-{6-cyano-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
^H-NMR (CDCI3) 5 7.83 (IH, d, J=8.4 Hz), 7.74 (2H, d, J=8.4 Hz), 7.53 (IH, dd, J=8.4, 1.5 
Hz), 7.43 (2H, d, J=8.4 Hz), 7.39 (1H, d, J=1.5 Hz), 7.33 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 
Hz), 6.75 (1H, br.s), 3,65-3,54 (2H, m), 2.97 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.5 Hz), 2,42 

15 (3H, s), 1,37(3H,t, J=7,5Hz). 

EXAMPLE 86 

2-ETHYL-1-(4-f2-r((r(4-METHYLPHENYL)SULFONYL1AMINO> 
CARBONYL)AMINQ]ETHYUPHENYLV1H-BENZIMIDAZOLE-6-CARBOXAMIDE 

20 To a solution of 6-cyano-2-ethy!-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1/-/-benzimidazole (Example 85, 
162 mg, 0.33 mmol) in 2-methyl-2-propanol (10 mL) was added powdered KOH (66 mg, 1.0 
mmol). The resulting mixture was heated at reflux temperature for 3 h. After removal of 
solvent, the reaction mixture was partitioned between dichloromethane (50 mL) and 

25 phosphate buffer (50 mL). The organic phase was separated and the aqueous phase was 
extracted with dichloromethane (50 mL). The combined organic phases were washed with 
brine (50 mL), dried (Na2S04), and concentrated. The residual solids were recrystallized from 
ethyl acetate to afford 105 mg (63%) of the title compound as white solids: ^H-NMR (CDCI3) 5: 
7.79 (2H, d, J=8.4 Hz), 7.75 (IH, d, J=8.8 Hz), 7.71-7.63 (2H, m), 7.35-7.25 (4H, m), 7.16 

30 (2H, d, J=8.4 Hz), 6.75 (2H, br.s), 6,55 (IH, br.s), 3.54 (2H, t, J=6.4 Hz), 2.88 (2H, t, J=6.4 
Hz), 2.79 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1.34 (3H, t, J=7.5 Hz). 

EXAMPLE 87 

5-r(teff-BUTYLAMINO)SULFONYL1-2-ETHYL-1-(4-(2-rar(4-METHYLPHENYL) 
35 SULFONYLIAMINOCARBONYDAMINOIETHYDPHENYLVIH-BENZIMIDAZOLE 
STEP 1. A/-(te/t-Butvl)-4-chloro-3-nitrobenzenesulfonamide 



To a stirred solution of fert-butylamine (5.1 g, 70 mmol) in dichloromethane (200 mL) was 
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added dropwise a solution of 4-chloro-3-nitrobenzenesulfonyl chloride (17.9 g, 70 mmol) in 
dicliloromethane {100 mL) at room temperature over a period of 30 min, and then the reaction 
mixture was stirred for 2 h. The reaction mixture was poured into water (100 mL), the organic 
phase was separated, and the aqueous phase was extracted with ethyl acetate (100 mL), 
5 The combined organic extracts were washed with water (50 mL) and brine (20 mL), dried 
(Na2S04), and concentrated to give 21 .3 g (quant.) of the title compound as yellow solids: ^H- 
NMR (CDCI3) 5 8.38 (1H, d, J=2.0 Hz), 8.02 (1H, dd, J=2.0, 8.6 Hz), 7.70 (1H, d, J=8.6 Hz), 
4.95 (1H, br.s), 1.28 (9H, s). 

10 STEP 2. /\/-(te/t-Butvl)-4-r4-(2-hvdroxvethvl)anilinol-3-nitrobenzenesulfonamide 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from A/-(fert-butyl)-4-chloro-3-nitrobenzenesulfonamide (step 1) and 4-aminophenylethyl 
alcohol. 

MS (El) m/z 393 (M'); ^H-NMR (CDCI3) 5 9.76 (1 H, br.s), 8.75 (1 H, d, J=2.0 Hz), 7.74 (1 H, dd, 
15 J=2.0, 8.5 Hz), 7.35 (2H, d, J=8.3 Hz), 7.24 (2H, d, J=8.3 Hz), 7.17 (1H, d, J=8.5 Hz), 4.42 
(1H, br.s), 3.97-3.88 (2H, m), 2.94 (2H, t, J=7.0 Hz), 1.27 (9H, s). 

STEP 3. /V-(fe/t-Butvl)-4-|'4-(2-chloroethvl)anilino1-3-nitrobenzenesulfonamide 
The title compound was prepared according to the procedure described in step 7 Example 1 
20 from N-(ferf-butyl)-4-[4-(2-hydroxyethyl)anilino]-3-nitrobenzenesulfonamide (step 2). 

MS (El) m/z 411 (M*); ^H-NMR (CDCl3)6 9.77 (1H, br.s), 8.77 (1H, d, J=2.0 Hz), 7.77 (1H, dd, 
J=2.0, 8.4 Hz), 7.34 (2H, d, J=8.3 Hz), 7.25 (2H, d, J=8,3 Hz), 7.18 (1H, d, J=8.4 Hz), 4.46 
(1H, br.s), 3.76 (2H, t, J=6.8 Hz), 3.13 (2H, t, J=6.8 Hz), 1.28 (9H, s). 

25 STEP 4. 3-Amino-/V-(te/t-butvl)-4-r4-(2-chloroethvl)anilino]benzenesulfonamide 

The title compound was prepared according to the procedure described in step 4 of Example 
1 from A/-(ferf-butyl)-4-[4-(2-chloroethyl)anilino]-3-nitrobenzenesulfonamide (step 3). 
'h-NMR (CDCI3) 5 7.31 (1H, d, J=2.0 Hz), 7.26 (1H, dd, J=2.0, 8.3 Hz), 7.15 (1H, d, J=8.3 
Hz), 7.14 (2H, d, J=8.4 Hz), 6.89 (2H, d, J=8.4 Hz), 5.49 (1H, br.s), 4.64 (1H, br.s), 3.77 (2H, 

30 br.s), 3.69 (2H, t, J=7.4 Hz), 3.02 (2H, t, J=7.4 Hz), 1 .24 (9H, s). 

STEP 5. A/-(terf-Butvl)-1 -r4-(2-chloroethvl)phenvl]-2-ethvl-1 H-benzimidazole-5-sulfonamide 
The title compound was prepared according to the procedure described in step 5 Example 1 
from 3-amino-A/-(ferf-butyl)-4-[4-(2-chloroethyl)anilino]benzenesulfonamide (step 4) and 
35 propionyl chloride. 

MS (El) m/z 419 (M"); 'h-NMR (CDCI3) 5 8.34 (1 H, d, J=2.0 Hz), 7.74 (1H, dd, J=2.0, 8.3 Hz), 
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7.47 (2H, d, J=8.6 Hz), 7.33 (2H, d, J=8.6 Hz), 7.16 (1H, d, J=8.3 Hz), 4.62 (1H, br.s), 3.83 
(2H, t, J=7.0 Hz), 3.21 (2H, t, J=7.0 Hz), 2.82 {2H, q, J=7.4 Hz), 1.39 (3H, t, J=7.4 Hz) 1.24 
(9H, s). 

5 STEP 6. 1 -r4-(2-Azidoethvnphenvn-A/-(teff-butvlV2-ethvl-1 /-/-benzimidazole-5-sulfonamide 
The title compound was prepared according to tine procedure described in step 8 Example 1 
from /\/-(ferf-butyl)-1 -[4-(2-chloroethyl)phenyl]-2-ethyl-1 H-benzimidazole-5-sulfonamide (step 

5) . 

MS (El) m/z 426 (M^); ^ H-NMR (CDCI3) 5 8.33 (1 H, d, J=2.0 Hz), 7.73 (1 H, dd, J=2.0, 8.4 Hz), 
10 7.48 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 7.14 (1H, d, J=8.4 Hz), 4.47 (1H, br.s), 3.62 
(2H, t, J=7.0 Hz), 3.03 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.2 Hz), 1.38 (3H, t, J=7.2 Hz) 1.24 
(9H, s). 

STEP 7. 1 -r4-(2-Aminoethvnphenvn-A/-(tert-butvl)-2-ethvl-1 H-benzimidazole-5-sulfonamide 
15 The title compound was prepared according to the procedure described in step 9 of Example 
1 from 1-[4-(2-azidoethyl)phenyl]-W-(fert-butyl)-2-ethyl-1H-benzimidazole-5-sulfonamide (step 

6) . 

^H-NMR (CDCI3) 5 8.34 (1H, d, J=1.9 Hz), 7.74 (1H, dd, J=1.9, 8.3 Hz), 7.44 (2H, d, J=8.4 
Hz), 7.28 (2H, d, J=8.4 Hz), 7.15 (1H, d, J=8.3 Hz). 4.88 (1H, br.s), 3.09 (2H, t, J=7.0 Hz), 
20 2.95 (2H, t, J=7.0 Hz), 2.83 (2H, q, J=7.4 Hz), 1 .37 (3H, t, J=7.4 Hz) 1 .23 (9H, s). 

STEP 8. 5-r(ferf-Butvlamino)sulfonvn-2-ethvl-1-(4-f2-r(ir(4-methvlphenvl)sulfonvl1amino> 
carbonvl)amino1ethvl)phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
25 1 from 1-[4-(2-aminoethyl)phenyl]-A/-(fert-butyl)-2-ethyl-1/-/-benzimidazole-5-sulfonamide (step 

7) . 

MS (ESI) m/z 598 (M + H)^ ^H-NMR (CDCI3) 5 8.32 (1H, d, J=1.3 Hz), 7.77-7.69 {3H, m), 
7.41 (2H, d, J=8.3 Hz), 7.33-7.25 (4H, m), 7.11 (1H, d, J=8.6 Hz), 6.65 (1H, br.s), 4.59 (1H, s), 
3.63-3.53 (2H, m), 2.95 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 2.41 (3H, s), 1.36 (3H, t, 
30 J=7.6Hz)1.23(9H, s). 

EXAMPLE 88 

5-(AMINOSULFONYU-2-ETHYL-1-f4-l2-raf(4-METHYLPHENYL)SULFONYL]AMINO> 
CARBONYDAIN^INOIETHYUPHENYLVIH-BENZIMIDAZOLE 
35 A solution of 5-[(ferf-butylamino)sulfonyl]-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1 /-/-benzimidazole (Example 87, 
330 mg, 0.55 mmol) in trifluoroacetic acid (10 mL) was heated at 80 °C for 2 h. The mixture 
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was concentrated and the residue was purified by flasli chromatography on silica gel eluting 
with dichloromethane/methanol (10:1) to afford 215 mg (73%) of the title compound: iVlS (ESI) 
m/z 542 (M + H)^ 'h-NMR (CDCI3) 5 8.32 (1H, d, J=1.3 Hz), 7.77-7.69 (3H, m), 7.41 (2H, d, 
J=8.3 Hz), 7.33-7.25 (4H, m), 7.11 (1H, d, J=8.6 Hz), 6.65 (1H, br.s), 4.59 (1H, s), 3.63-3.53 
5 (2H, m), 2.95 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 2.41 (3H, s), 1.36 (3H, t, J=7.6 Hz) 
1.23 (9H, s). 

EXAMPLE 89 

2-ETHYL-1-l2-rar(4-METHYPHENYL)SULFONYL1AiVllNQICARBQNYL)AI\^IN01ETHYU-5- 
10 r(METHYLSULF0NYUAI\/1IN01-1H-BENZIIVIIDAZ0LE 
STEP 1. 2-r4-(2.4-Dinitroanllino)phenvnethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-1 ,5-dinitrobenzene and 4-aminophenylethyl alcohol. 

'h-NIVIR (CDCI3) 5 9.95 (1H, s), 9.18 (1H, d, J=2.4 Hz), 8.16 (1H, dd, J=2.7, 9.7 Hz), 7.39 (2H, 
15 d, J=8.4 Hz), 7.26 (2H, d, J=8.1 Hz), 7.16 (IH, d, J=9.5 Hz), 3.93 (2H, dt, J=5.7, 6.2 Hz), 2.94 
(2H, t, J=6.8 Hz), 1 .50 (1 H, t, J=5.7 Hz). 

STEP 2. 2-f4-(2-Amino-4-nitroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
20 40 from 2-[4-(2,4-dinitroanilino)phenyl]ethanoI (step 1). 

^H-NMR (CDCI3) 5 7.73-7.67 (2H, m), 7.22 (2H, d, J=8.3 Hz), 7.11 (IH, d, J=9.3 Hz), 7.04 
(2H, d, J=8.3 Hz), 5.80 (IH, s), 3.88 (2H, dt, J=5.7, 6.0 Hz), 3.69 (2H, br.s), 2.87 (2H, t, J=6.4 
Hz), 1.48 (IH, br). 

25 STEP 3. 2-r4-(2-ethvl-5-nitro-1H-benzimidazol-1-vl)phenvl]ethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-amino-4-nitroanilino)phenyi]ethanol (step 2) and propionyl chloride. 
'h-NMR (CDCI3) 5 8.68 (1H, d, J=2.2 Hz), 8.13 (1H, dd, J=2.2, 9.0 Hz), 7.48 (2H, d, J=8.3 
Hz), 7.31 (2H, d, J=8.3 Hz), 7.13 (1H, d, J=8.97 Hz), 4.39 (2H, t, J=6.8 Hz), 3.09 (2H, t, J=7.0 

30 Hz), 2.81 (2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.38 (3H, t, J=7.5 Hz), 1.15 (3H, q, J=7.5 
Hz). 

STEP 4. 2-[4-(5-Amino-2-ethvl-1/-/-benzimidazol-1-vl)phenvnethvl propionate 
To a stirred solution of 2-[4-(2-ethyl-5-nitro-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 
35 3, 1.12 g, 3.0 mmol) in ethanol/water (v/v, 2:1, 15 mL) was added ammonium chloride (80 
mg, 1.5 mmol) and iron powder (840 mg, 15 mmol) at room temperature. The mixture was 
heated at reflux temperature for 4 h and filtered through a pad of Celite. The filtrate was 
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concentrated, and the residue was dissolved in diclnioromethane (200 mL), then dried 
{MgS04). Removal of solvent gave 0.84 g (83%) of the title compound as a yellow oil: H- 
NMR (CDCia) 5 7.41 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.6 Hz), 7.10 (1H, d, J=1.8 Hz), 6.89 
(1H, d, J=8.4 Hz), 6.63 (1H, dd, J=2.2, 8.4 Hz), 4.37 (2H, t, J=7.0 Hz), 3.05 82H, t, J=7.1 Hz), 
5 2.79 (2H, q, J=7.5 Hz), 2.35 (2H, q, J=7.5 Hz), 1.33 (3H, t, J=7.50 Hz), 1.14 (3H, t, J=7.7 Hz). 

STEP 5. 2-(4-{2-Ethvl-5-r(methvlsulfonvl)amino1-1H-benzimidazol-1-vl}phenvnethvl propionate 
To a stirred solution of 2-[4-(5-amino-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate 
(step 4, 1.18 g, 3.50 mmol) in dichloromethane (20 mL) was added methanesuifonyl chloride 

10 (0.40 mL, 5.25 mmol) and pyridine (0.42 mL, 5.25 mmol) at room temperature. After stirring 
for 6h, the mixture was poured into 10% aqueous citric acid (100 mL) and extracted with ethyl 
acetate (100 mL). The aqueous layer was made basic with saturated aqueous sodium 
bicarbonate (100 mL) and extracted with ethyl acetate (100 mL). The combined organic 
extracts were washed with brine (100 mL) and dried (MgS04), and concentrated to afford 1 .28 

15 g (88%) of the title compound as brown amorphous: ^H-NMR (CDCI3) 5 8.47 (1H, s), 7.66 
(1H, d, J=1.7 Hz), 7.50 (2H, d, J=8.4 Hz), 7.42 (1H, dd, J=2.0, 8.8 Hz), 7.41 (2H, d, J=8.4 Hz). 
7.09 (1H, d, J=8.8 Hz), 4.39 (2H, t, J=7.0 Hz), 3.09 (2H, t, J=6.8 Hz), 3.00 (2H, q, J=7.7 Hz), 
2.36 (2H, q, J=7.7 Hz), 1 .42 (3H, t, J=7.7 Hz), 1.15 (3H, t, J=7.5 Hz). 

20 STEP 6. 2-Ethvl-1 -[4-(2-hvdroxvethvl)phenvl1-1 H-benzimidazol-5-vl>methanesulfonamide 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-(4-{2-ethyl-5-[(methylsulfonyl)amino]-1H-benzimidazol-1-yl}phenyl)ethyl propionate 
(step 5). 

'h-NMR (CDCia) 5 7.63 (1H, d, J=1.8 Hz), 7.46 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.4 Hz), 7.18 
25 (1H, dd, J=2.1, 8.6 Hz), 7.07 (1H, d, J=8.6 Hz), 6.68 (1H, br), 3.99 (2H, t, J=6.4 Hz), 3.01 (2H, 
t, J=6.8 Hz), 2.98 (3H, s), 2.79 (2H, q, J=7.4 Hz), 1.35 (3H, t, J=7.6 Hz). 

STEP 7. A/-(1-f4-(2-chloroethvl)phenvn-2-ethvl-1 /-/-benzimidazol-5-vl)methanesulfonamide 
The title compound was prepared according to the procedure described in step 7 of Example 
30 1 from 2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimida20l-5-yl}methanesulfonamide (step 
6). 

^H-NMR (CDCI3) 8 7.74-6.85 (7H. m), 3.83 (2H, t, J=7.1 Hz), 3.21 (2H, t, J=7.1 Hz), 2.98 (3H, 
s), 2.85 (2H, q, J=7.5 Hz), 1 .38 (3H, t, J=7.5 Hz). 

35 STEP 8. A/-I1 -r4-(2-Azidoethvl)phenvn-2-ethvl-1 H-benzimidazol-5-vl)methanesulfonamide 

The title compound was prepared according to the procedure described in step 8 of Example 
1 from /V-{1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}methanesulfonamide (step 
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7). 

'h-NMR (CDCI3) 5 7.64 (1H, br), 7.45 {2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.1 Hz), 7.19 (1H, dd, 
J=1.8, 8.8 Hz), 7.07 (1H, d, J=8.4 Hz), 6.81 (1H, s), 3.62 (2H, t, J=6.8 Hz), 3.02 (2H, t, J=7.0 
Hz), 2.98 (3H, s), 2.79 (2H, q, J=7.5 Hz), 1 ,35 (3H, t, J=7.5 Hz). 

5 

STEP 9, A/-(1-F4-(2-Aminoethvnphenvl]-6-chloro-2-ethvl-1H-benzimidazol-5^ 

vDmethanesulfonamide The title compound was prepared according to the procedure 
described in step 9 of Example 1 from /V-{1-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazol- 
5-yl}methanesulfonamide (step 8). 
10 iVIS (El) m/z 358 (M*). 

STEP 1 0. N-(1 -r4-(2-aminoethvl)phenvn-2-ethvl-1 H-benzimidazol-5-vllmethanesulfonamide 
The title compound was prepared according to the procedure described in step 10 of Example 
1 from N-{^ -[4-(2-aminoethyl)phenyi]-6-chloro-2-ethyl-1 H-benzimidazol-5- 

15 yl}methanesulfonamide (step 9). 

MS (ESI) m/z 556 (M + H)'; 'h-NMR (CDCI3) 8 9.49 (1H, s), 7.76 (2H, d, J=7.1 Hz), 7.51 (1H, 
br), 7.42-7.34 (6H, m), 7.07 (1H, d, J=8.6 Hz), 7.01 (1H, d, J=8.6 Hz), 6.53 (1H, br), 3.40-3.33 
(2H, m), 2.89 (3H, s), 2.81-2.66 (4H, m), 2.33 (3H, s), 1.21 (3H, t, J=7.5 Hz); IR (KBr) a^^ax 
1697, 1684, 1508, 1458, 1148 cm"\ 

20 

EXAMPLE 90 

2-ETHYL-5-HYDROXY-1 - (4-(2-r((r(4-METHYLPHENYL)SULFONYLlAMINO> 

CARBONYUAMIN01ETHYL1PHENYU-1H-BENZIMIDAZOLE 

STEP 1. 1-r4-(2-Bromoethvnphenvl1-2-ethv!-1H-benzimidazol-5-ol 

25 A mixture of 1-[4-(2-chloroethyl)phenyl]-2-ethyl-5-methoxy-1H-benzimidazole (step 5 of 
Example 71 , 600 mg, 1 .9 mmoi) in 48% hydrobromic acid (60 mL) was stirred at 100 °C for 6 
h. After cooling, the mixture was neutralized with 2N aqueous NaOH and extracted with ethyl 
acetate (100 mL). The organic layer was washed with brine (50 mL), dried (Na2S04), and 
concentrated to afford 890 mg (quant.) of the title compound as pale yellow solids: H-NMR 

30 (CDCI3) 5 7.64 (4H, s), 7.16 (2H, m), 6.97-7.01 (1H, m), 3.86 (2H, t, J=7.1 Hz), 3.30 (2H, t, 
J=7.1 Hz), 2.92 (2H, q, J=7.8 Hz), 1 .29 (3H, t, J=7.8 Hz). 

STEP 2. l-r4-(2-Bromoethvnphenvn-2-ethvl-1H-benzimidazol-5-vl terf-butvKdimethvnsilvl ether 
A mixture of 1-[4-(2-bromoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-ol (step 1, 200 mg, 0.58 
35 mmol), tert-butyidimethylsilyl chloride (100 mg, 0.7 mmol) and imidazole (47 mg, 1.45 mmol) 
in DMF (5 mL) was stirred at room temperature for 3 h. The reaction mixture was poured into 
water (50 mL), and extracted with ethyl acetate (100 mL). The organic layer was washed with 
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brine (50 mL), then dried (Na2S04). After removal of solvent, the crude product was purified 
by flash column chromatography on silica gel eluting with hexane/ethyl acetate (1 :1) to afford 
119 mg (45%) of the title compound as white solids: ^H-NMR (CDCI3) 5 7.20 (2H, d, J=8.4 
Hz), 7.10 (2H, d, J=8.4 Hz), 7.01 (1H, d, J=2.3 Hz), 6.72 (1H, d, J=8.6 Hz), 6.52 (1H, dd, 
5 J=2.3 Hz, 8.6 Hz), 3.45 (2H, t, J=7.4 Hz), 3.07 (2H, t, J=7.4 Hz), 2.56 (2H, q, J=7.5 Hz), 1.14 
(3H, t, J=7.5 Hz), 0.79 (9H, s), 0.05 (6H, s). 

STEP 3. 1-r4-(2-Azidoethvhphenvl1-2-ethvl-1H-benzimidazol-5-vl terf-butvKdimethvnsilvl ether 
The title compound was prepared according to the procedure described in step 8 of Example 
10 1 from 1-[4-(2-bromoethyl)phenyl]-2-ethyl-1H-benzimidazo!-5-yl ferf-butyl(dimethyl)silyl ether 
(step 2). 

^H-NMR (CDCI3) 5 7.20 (2H, d, J=8.3 Hz), 7.02-7.12 (3H, m), 6.70 (1H, d, J=8.6 Hz), 6.50- 
6.54 (1 H, m), 3.39 (2H, t, J=6.9 Hz), 2.79 (2H, t, J=6.9 Hz), 2.55 (2H, q, J=7.6 Hz), 1 .13 (3H, t, 
J=7.6 Hz), 0.79 (9H, s), 0.00 (6H, s). 

15 

STEP 4. 2-r4-(5-(rte/t-Butvl(dimethvi)silvnoxv)-2-ethvl-1H-benzimidazol-1-vl)phenvl1ethvlamine 
The title compound was prepared according to the procedure described in step 7 of Example 
37 from 1-[4-(2-azidoethyl)phenyl]-2-ethyi-1H-benzimidazol-5-yl fert-butyl(dimethyl)silyl ether 
(step 3). 

20 'h-NMR (CDCI3) 5 7.18 (2H, d, J=8.2 Hz), 7.02-7.08 (3H, m), 6.72 (1H, d, J=8.6 Hz), 6.52 
(1H, dd, J=2.2 Hz, 8.6 Hz), 2.86 (2H, t, J=6.6 Hz), 2.66 (2H, t, J=6.6 Hz), 2.55 (2H, q, J=7.5 
Hz), 1.13 (3H, t, J=7.5 Hz), 0.79 (9H, s), 0.00 (6H, s). 

STEP 5. 5-irtert-Butvl(dimethvnsilvnoxvV2-ethvl-1 -(4-(2-rar(4-methvlphenvl)sulfonvl1amino) 
25 carbonvl')amino1ethvl>phenvlV1/-/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(5-{[fert-butyl(dimethyl)si!yl]oxy}-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethylam!ne 
(step 4). 

^H-NMR (CDCI3) 5 7.53 (2H, d, J=8.3 Hz), 7.02-7.13 (7H, m), 6.70 (1H, d, J=8.6 Hz), 6.52 
30 (1H, dd, J=2.2 Hz, 8.6 Hz), 6.46 (1H, br.s), 3.37 (2H, t, J=6.4 Hz), 2.71 (2H, t, J=6.4 Hz), 2.53 
(2H, q, J=7.6 Hz), 2.18 (3H, s), 1.11 (3H, t, J=7.6 Hz), 0.79 (9H, s), 0.00 (6H, s). 

STEP 6. 2-Ethvl-5-hvdroxv-1-(4-(2-r»r(4-methvlphenvnsulfonvl1amino> 
carbonv^)amino1ethvllphenvl)-1^/-benzimidazole 
35 A solution of 5-{[fert-butyl(dimethyl)silyl]oxy}-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H-benzimidazole (step 5, 78 mg, 
0.13 mmol) in THF (5 mL) was added tetrabutylammonium fluoride (1.0 M solution in THF, 
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0.16 mL, 0.16 mmol) at 0 °C. The mixture was stirred at 0 °C for 2.5 li, tinen concentrated. 
The residue was dissolved in water {30 mL) and extracted with dichloromethane {50 mL). 
The organic layer was dried (Na2S04) and concentrated. The residue was purified by flash 
column chromatography on silica gel eluting with dichloromethane/methanol (gradient elation 
from 20:1 to 10:1) to afford 57 mg (92%) of the title compound as white amorphous: MS (ESI) 
m/z 479 (M + H)*; 'h-NMR (DMSO-ds) 5 7.76 (2H, d, J=7.6 Hz), 7.35-7.39 (6H, m), 6.96 (1H, 
s), 6.85 (1H, d, J=8.6 Hz), 6.65 (1H, d, J=8.6 Hz), 6.51 (1H, br.s), 3.17 (2H, br.s), 2.76 (2H, t, 
6.6 Hz), 2.67 (2H, q, J=7.6 Hz), 2.34 (3H, s), 1.20 (3H, t, J=7.6 Hz). 

EXAMPLE 91 

2-ETHYL-4.5-DIMETHYL-1-f4-(2-f(/r(4-METHYLPHENYL^SULFONYL1AMINO) 

CARBONYL^AMINOIETHYLTPHENYLVIH-BENZIMIDAZOLE 

STEP 1 . 2-r(3.4-Dimethvl-2-nitroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 1 of Example 
45 from 3,4-dimethyl-2-nitroaniline and 4-bromophenylethyl ethanol. 

'h-NMR (CDCI3) 8 7.16 (2H, d, J=8.4 Hz), 7.09 (1H, s), 7,03 (2H, d, J=8.4 Hz), 6.91 (1H, s), 
3.89-3.81 (2H, m), 2.83 (2H, t, J=6.4 Hz), 2.27 (3H, s), 2.25 (3H, s) 

STEP 2. 2-r(2-Amino-3,4-dimethvlanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(3,4-dimethyl-2-nitroanilino)phenyl]ethanol (step 1 ). 

^H-NMR (CDCI3) 5 7.02 (2H, d, J=8.6 Hz), 6.86 (1H, d, J=7.9 Hz), 6.62-6.58 (3H, m), 5.09 
(1 H, br.s), 3.77 (2H, t, J=6.6 Hz), 2.74 (2H, t, J=6.6 Hz), 2.27 (3H, s), 2.1 1 (3H, s) 

STEP 3. 2-r4-(2-Ethvl-4.5-dimethvl-1/-/-benzimidazol-1-vnphenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[(2-amino-3,4-dimethylanilino)phenyl]ethanol (step 2) and propionyl chloride. 

MS (El) m/z 350 (M*). 

STEP 4. 2-r4-(2-Ethvl-4.5-dimethvl-1 H-benzimidazol-1 -ynphenvllethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-4,5-dimethyl-1/-/-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
'h-NMR (CDCI3) 5 7.42 (2H, d, J=8.4 Hz), 7.27 (2H. d, J=8.4 Hz), 6.99 (1H, d, J=8.3 Hz), 6.82 
(1H, d, J=8.3 Hz), 3.98 (2H, t, J=6.6 Hz), 2.99 (2H, t, J=6.6 Hz), 2.82 (2H, q, J=7.5 Hz), 2.63 
(3H, s), 2.39 (3H, s), 1 .26 (3H, t, J=7.5 Hz). 

STEP 5. 2-r4-(2-Ethvl-4.5-dimethvl-1H-benzimidazol-1-vl'>phenvnethvl azide 
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The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-{2-etliyl-4,5-dimethyl-1H-benzimidazoi-1-yl)phenyl]ethanol (step 4). 
'h-NIVIR (CDCI3) 5 7.42 (2H, d, J=8.6Hz), 7.30 (2H, d, J=8.6Hz), 7.00 (1H, d, J=8.2Hz), 6.82 
(1H, d, J=8.2Hz), 3.61 (2H, t, J=7.1Hz), 3.01 (2H, t, J=7.1Hz), 2.83 (2H, q, J=7.6Hz), 2.63 
5 (3H, s), 2.39 (3H, s), 1 .26 (3H, t, J=7.6Hz). 

STEP 6. 2-f4-(2-Ethvl-4.5-dimethvl-1 H-benzimidazol-1 -yDphenvllethylamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-4,5-dimethyl-1H-benzimidazo!-1-yl)phenyl]ethyl azide (step 5). 
10 ^H-NMR (CDCI3) 8 7.39 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 6.99 (1 H, d, J=8.2 Hz), 6.83 
(1H, d, J=8.2 Hz), 3.09 (2H, t, J=6.6 Hz), 2.92-2.79 (4H, m), 2.63 (3H, s), 
2.39 (3H, s), 1.27 (3H, t, J=7.6 Hz) 

STEP L 2-Ethvl-4.5-dimethvl-1-(4-l2-r(l[(4- 

15 methvlphenvl)sulfonvnamino)carbonvl)amino1ethvl)phenvn-1/-/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-4,5-dimethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
'h-NMR (CDCIa) 5 7.76 (2H, d, J=8.2 Hz), 7.30-7.19 (6H, m), 7.00 (1H, d, J=8.2 Hz), 6.81 
(1H, d, J=8.2 Hz), 6.65 (1H, m), 3.56-3.54 (2H, m), 2.89 (2H, t, J=6.9 Hz), 2.80 (2H, q, J=7.6 
20 Hz), 2.59 (3H, s), 2.38 (6H, s), 1 .22 (3H, t, J=7.6 Hz). 

EXAMPLE 92 

2-ETHYL-4.5-DIMETHYL-1-(4-(2-[ar(4-METHYLPHENYL)SULFONYL1AMINO> 
CARBONYDAMINOIETHYUPHENYD-IH-BENZIMIDAZQLE. SODIUM SALT 
25 The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-4.5-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 
benzimidazole (Example 91). 

'h-NMR (DMSO-de) 6 7.59 (2H, d, J=8.4 Hz), 7.39-7.30 (4H, m), 7.12 (2H, d, J=8.4 Hz), 6.94 
(1H, d, J=8.3 Hz), 6.77 (1H, d, J=8.3 Hz), 3.13 (2H, m), 2.74-2.67 (4H, m), 2.48 (3H, s), 2.30 
30 (3H, 8), 2.27 (3H, s), 1 .19 (3H, t, J=7.5 Hz); IR (KBr) Umax 1599, 1516, 1425, 1227, 1128, 1086 
crr\'\ 

EXAMPLE 93 

4.6-DIMETHYL-2-ETHYL-3-(4-l2-[aR4-METHYLPHENYL^SULFONYL1AMINO) 
35 CARBONYL)AMIN01ETHYL)PHENYLV1H-BENZIMIDAZOLE 
STEP 1. 2-r4-(3.5-Dimethvl-2-nitroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
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1 from 4,6-dimethyl-2-fluoronitrobenzene and 4-aminophenylethyl alcohol. 

'h-NMR (CDCI3) 6 8.08 {1H, br.s), 7.22 (2H, d, J=8.4 Hz), 7.13 (2H, d, J=8.4 Hz), 6.91 (1H, 

s), 6.51 (1H, s), 3.89 (2H, t, J=6.4 Hz), 2.87 (2H, t, J=6.4 Hz), 2.47 (3H, s), 2.22 (3H, s). 

5 STEP 2. 2-r4-(2-Amino-3,5-dinnethvlanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 4 of Example 
1 from 2-[4-(3,5-dimethyl-2-nitroanilino)phenyl]ethanol (step 1). 

^H-NMR (CDCI3) 5 6.97-7.04 (2H, m), 6.78 (1H, s), 6.74 (1H, s), 6.59-6.67 (1H, s), 5.15 (1H, 
br.s), 3.76 {2H, t, J=6.6 Hz), 2.74 (2H, t, J=6.6 Hz), 2.18 {3H, s), 2.17 (3H, s). 

10 

STEP 3. 2-r4-(2-Ethvl-4.6-dimethvl-1/-/-benzimidazol-1-vl)phenvl1ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-amino-3,5-dimethylanilino)phenyl]ethanol (step 2) and propionyl chloride. 
TLC Rf = 0.7 (hexane/ethyl acetate =1:1). 

15 

STEP 4. 2-r4-(2-Ethvl-4.6-dimethvl-1 H-benzimidazol-1 -yDphenvHethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-amino-3,5-dimethylani]ino)phenyl]ethyl propionate (step 3). 
^H-NMR (CDCI3) 6 7.42 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.1 Hz), 6.90 (1H, s), 6.71 (1H, s), 
20 3.98 (2H, t, J=6.4 Hz), 2.99 (2H, t, J=6.4 Hz), 2.81 (2H, q, J=7.3 Hz), 2.65 (3H, s), 2.36 (3H, 
s), 1.24 (3H,t, J=7.3 Hz). 

STEP 5. 1 -r4-(2-Chloroethvnphenvn-2-ethvl-4,6-dimethvl-1 H-benzimidazole 
The title compound was prepared according to the procedure described in step 7 of Example 
25 1 from 2-[4-(2-ethyl-4,6-dimethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 

'h-NMR (CDCI3) 5 7.42 (2H, d, J=8.0 Hz), 7.30 (2H, d, J=8.0 Hz), 6.90 (1H, s), 6.71 (1H, s), 
3.81 (2H, t, J=7.2 Hz), 3.19 (2H, t, J=7.2 Hz), 2.81 (2H, q, J=7.7 Hz), 2.67 (3H, s), 2.37 (3H, 
s), 1.25 (3H, t, J=7.7 Hz). 

30 STEP 6. 2-r4-(2-Ethvl-4.6-dimethvl-1H-benzimidazol-1-vl)phenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1 H-benzimidazole (step 5). 
'h-NMR (CDCI3) 5 7.42 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 6.90 (1H, s), 6.69 (1H, s), 
3.62 (2H, t, J=7.0 Hz), 3.01 (2H, d, J=7.0 Hz), 2.81 (2H, q, J=7.5 Hz), 2.66 (3H, s), 2.36 (3H, 

35 s), 1.25(3H, t, J=7.5Hz). 



-178- 



STEP 7. 2-r4-(2-Ethvl-4,6-dimethvl-1 H-benzimidazol-1 -vnphenvnethvlamine 
The title compound was prepared according to tine procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-4,6-dimethyl-1W-benzimidazol-1-yl)phenyl]ethy] azide (step 6). 
'h-NMR (CDCI3) 5 7.40 (2H, d, J=8.2 Hz), 7.27 {2H, d, J=8.2 Hz), 6.89 (1H, s), 6.71 (1H, s), 
5 3.07 (2H, t, J=6.9 Hz), 2.77-2.89 (4H, m), 2.67 (3H, s), 2.36 (3H, s), 1 .25 (3H, t, J=7.6 Hz). 

STEP 8. 2-Ethvl-4.6-dimethvl-1 -f4-(2-r((r(4-methvlphenvnsulfonvl1amino)carbonvn 
amino1ethvl>phenvn-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
10 1 from 2-[4-(2-ethyl-4,6-dimethyl-1/-/-benzimidazol-1-yl)phenyl]ethylamine (step 7). 

mp 108-112 °C; MS (ESI) m/z491 (M + H)^ ^H-NMR (CDCI3) 5 7.75 (2H, d, J=8.2 Hz), 7.18- 
7.29 (6H, m), 6.89 (1H. s), 6.67 (1H, s), 6.62 (1H, br.s), 3.51 (2H, br.s). 2.86 (2H, br.s), 2.76 
(2H, q, J=7.4 Hz), 2.63 (3H, s), 2.37 (3H, s), 2.33 (3H, s), 1.20 (3H, t, J=7.4 Hz). 

15 EXAMPLE 94 

5.6-DIMETHYL-1-l'4-f2-rarf4-METHYLPHENYL)SULFONYL1AMINO) 
CARBQNYL)AMIN01ETHYL)PHENYLV1H-BENZIMIDAZ0LE 
STEP 1 . 2-r(4.5-Dimethvl-2-nitroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 1 of Example 
20 45 from 4,5-dimethyl-2-nitroaniline and 4-bromophenylethyl alcohol. 

'h-NMR (CDCI3) 8 9.39 (1H, br.s), 7.96 (1H, s), 7.27 (2H, d, J=8.4 Hz), 7.21 (2H, d, J=8.4 
Hz), 7.01 (1H, s), 3.91 (2H, q, H=6.4 Hz), 2.90 (2H, t, J=6.4 Hz), 2.20 (3H, s), 2.19 (3H, s). 

STEP 2. 2-r(2-Amino-4.5-dimethvlanilino)phenvl1ethanol 
25 The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(4,5-dimethyl-2-nitroanjlino)phenyl]ethanol (step 1). 

^H-NMR (CDCI3) 6 7.04 (2H, d, J=8.4 Hz), 6.86 (1H, s), 6.64 (2H, d, J=8.4 Hz), 6.61 (1H, s), 
3.79 (2H, t, J=6.6 Hz), 2.76 (2H, t, J=6.6 Hz), 2.19 (3H, s), 2.12 (3H, s) 

30 STEP 3. 2-r4-(2-Ethv[-5.6-dimethvl-1AV-benzimidazol-1-vl)phenvnethvl propionat e 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[(2-amino-4,5-dimethylanilino)phenyl]ethanol (step 2) and propionyl chloride. 
MS (El) m/z 350 (M*). 

35 STEP 4. 2-r4-(2-Ethvl-5.6-dimethvl-1 H-benzimidazol-1 -yDphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-5,6-dimethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
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'h-NMR (CDCI3) 5 7.52 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.87 (1H, s), 
4.00 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.76 (2H, q, J=7.5 Hz), 2.36 (3H, s), 2.29 (3H, 
s), 1.31 (3H, t, J=7.5 Hz). 

5 STEP 5. 2-f4-(2-Ethvl-5.6-diinethvl-1H-benzimidazol-1-vnphenvnethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(2-ethyl-5,6-dimethyl-1H-benzimidazQl-1-yl)phenyl]ethanol (step 4). 
TLC Rf = 0.70 (hexane/ethyl acetate = 1:1). 

10 STEP 6. 2-r4-(2-Ethvl-5.6-dimethvl-1H-benzimidazol-1-vnphenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-{2-ethyl-5,6-dimethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
^H-NMR (CDCI3) 5 7.53 (1H, s), 7.40 (2H, d, J=8.1 Hz), 7.28 {2H, d, J=8.1 Hz), 6.87 (1H, s), 
3.17 (2H, t, J=7.3 Hz), 3.00 (2H, t, J=7.3 Hz), 2.76 (2H, q, J=7.5 Hz), 2.36 (3H, s), 2.29 (3H, 

15 s), 1.31 (3H, t, J=7.5Hz). 

STEP 7^ 2-Ethv!-5.6-dimethvl-1-(4-^2-rarr4- 

methvlphenvnsulfonvllamino>carbonvl)amino1ethvl)phenvl)-1/-/-b8nzimidazole 
The title compound was prepared according to the procedure described in step 10 of Example 
20 1 from 2-[4-(2-ethyl-5,6-dimethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 

^H-NIVIR (CDCI3) 6 7.79 (2H, d, J=8.1 Hz), 7.48 (1H, s), 7.29-7.15 (6H, m), 6.86 (1H, s), 6.60 
(1H, br.s), 3.57-3.55 (2H, m), 2.91-2.89 (2H, m), 2.70 (2H, q, J=7.5 Hz), 2.39 (3H, s), 2.35 
(3H, s), 2.27 (3H, s), 1.25 (3H, t, J=7.5 Hz). 

25 EXAMPLE 95 

5,6-DIMETHYL-1-f4-f2-rar(4-METHYLPHENYUSULFONYUAMINO) 
CARB0NYL)AMINQ1ETHYUPHENYU-1H-BENZIMIDAZQLE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyi-5,6-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1/-/- 
30 benzimidazole (Example 94). 

^H-NMR (DMSO-de) 5 7.60 (2H, d, J=8.1 Hz), 7.39-7.32 (5H, m), 7.13 (2H, d, J=8.1 Hz), 6.86 
(1H, s), 3.16 (2H, m), 2.73-2.64 (4H, m), 2.29 (3H, s), 2.27 (3H, s), 2.23 (3H, s), 1.20 (3H, t, 
J=7.4 Hz); IR(KBr) amax1599, 1516, 1468, 1404, 1283, 1236, 1130, 1086 cm-\ 

35 EXAMPLE 96 

5.6-DICHLORO-2-ETHYL-1-(4-(2-f((r(4-METHYLPHENYL)SULFONYL1AMINO> 
CARBQNYL)AMINO]ETHYLIPHENYLV1H-BENZIMIDAZOLE 
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STEP 1 , 2-[4-(4,5-Dichioro-2-nitroanilino)phenyl]ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4,5-trichloronitrobenzene and 4-aminophenylethyl alcohol. 
MS (El) m/z 327 (M'). 

5 

STEP 2. 2-r4-(2-Amino-4,5-dichloroanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[4-(4,5-dichloro-2-nitroanilino)phenyl]ethanol (step 1). 

^H-NMR (CDCI3) 5 7.16 (1H, s), 7.11 (2H, d, J=8.0 Hz), 6.87 (1H, s), 6.74 (2H, d, J=8.0 Hz), 
10 5.10 (1 H, br.s), 3.90-3.60 (2H, m), 2.79 (2H, t, J=7.0 Hz). 

STEP 3. 2-r4-(5.6-Dichloro-2-ethvl-1H-benzimidazol-1-vl)phenvl1ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-amino-4,5-dichloroanilino)phenyl]ethanol (step 2) and propionyl chloride. 
15 MS (El) m/z 390 (M"); 'h-NMR (CDCI3) 5 7.84 (1H, s), 7.45 (2H, d, J=8.1 Hz), 7.27 (2H, d, 
J=8.1 Hz), 7.16 (IN, 8), 4.37 (2H, t, J=6.8 Hz), 3.09 (2H, t, J=6.8 Hz), 2.77 (2H, q, J=7.5 Hz), 
2.36 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz), 1.16 (3H, t, J=7.5 Hz). 

STEP 4. 2-[4-(5.6-Dichloro-2-ethvl-1 H-benzimidazol-l -yDphenyllethanol 
20 The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
^H-NMR (CDCI3) 5 7.84 (1H, s), 7.47 (2H, d, J=8.0 Hz), 7.28 (2H, d, J=8.0 Hz), 7.18 (1H, s), 
4.10-3.94 (2H, m), 3.01 (2H, t, J=6.4 Hz), 2.77 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz). 

25 STEP 5. 2-[4-(5.6-Dichloro-2-ethvl-1H-benzimidazol-1-vl)phenvnethvl azide 

The title compound was prepared according to the procedure described in step 5 Example 26 
from 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 
MS (El) m/z 359 (M'); 'h-NMR (CDCI3) 5 7.85 (1H, s), 7.46 (2H, d, J=8.1 Hz), 7.28 (2H, d, 
J=8.1 Hz), 7.17 (1H, s), 3.62 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.76 (2H, q, J=7.5 Hz), 

30 1.34(3H, t, J=7.5Hz). 

STEP 6. 2-r4-(5,6-Dichloro-2-ethvl-1 H-benzimidazol-1-vl)phenvi]ethvlamine 
The title compound was prepared according to the procedure described in step 7 of Example 
37 from 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
35 ^H-NMR (CDCI3) 5 7.84 (1H, s), 7.43 (2H, d, J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 7.22 (1H, s), 
3.14 (2H, t, J=7.2 Hz), 2.97 (2H, t, J=7.2 Hz), 2.76 (2H, q, J=7.6 Hz), 2.10 (2H, br.s), 1.34 (3H, 
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t, J=7.6 Hz). 

STEP 7. 5.6-Dichloro-2-ethvi-1 -(4-l2-rf(r(4-methvlphenvnsulfonvnainino) 
carbonvl)amino1et|-ivl)phenvlV1/-/-benzimidazole 
5 The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(5,6-dichloro-2-ethyl-1/-/-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
^H-NMR(CDCl3)8 8.01 (1H, s), 7.70 (2H, d, J=8.3 Hz), 7.46 (2H, d, J=8.3 Hz), 7.36-7.29, (3H, 
m) 7.24 (2H, d, J=8.3 Hz), 6.81 (1H, br.s), 3.57-3.46 (2H, m), 3.06-2.88 (4H, m), 2.38 (3H, s), 
1.43 (3H, t, J=6.9 Hz). 

10 

EXAMPLE 97 

2-r4-(5.6-DICHLORO-2-ETHYL-1H-BENZIMIDAZOL-1-YUPHENYL1ETHYL [4; 

METHYLPHENYDSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 3 from 2- 
15 [4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethano! (step 4 of Example 96). 

^H-NMR (CDCI3) 5 7.92 (2H, d, J=8.4 Hz), 7.85 (1H, s), 7.37 (2H, d, J=8.4 Hz), 7.35 (2H, d, 
J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 7.16 (1H, s), 4.72 (1H, br.s), 4.38 (2H, t, J=6.8 Hz), 3.03 
(2H, t, J=6.8 Hz), 2.75 (2H, q, J=7.5 Hz), 2.44 (3H, s), 1 .34 (3H, t, J=7.5 Hz). 

20 EXAMPLE 98 

5.6-DICHLORO-2-ETHYL-1-(4-f2-rHYDROXYar(4-METHYLPHENYL')SULFONYL1AMiNO> 
CARB0NYL)AMIN01ETHYUPHENYL)-1H-BENZIMIDAZ0LE 

STEP 1 . 1-[4-(2-{(te/t-Butoxvcarbonvnr(te/t-butoxvcarbonvl)oxv1aminolethvnphenvn-5.6- 
dichloro-2-ethvl-1/-/-benzimidazole 

25 To a stirred mixture of 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazoI-1-yl)phenyi]ethanol 
(Example 96, 100 mg, 0.3 mmol), A/,0-Bis-^ert-butoxycarbonylhydroxylamine (Baillie, L.C.; 
Batsanov, A.; Bearder, J.R.; Whiting, D.A. J. Chem. Soc. Perkin Trans. 1, 1998, 20, 3471., 
140 mg, 0.6 mmol) and triphenylphosphine (158 mg, 0.6 mmol) in THF (10 mL) was added 
diethyl azodicarboxylate (DEAD) (0.1 mL, 0.6 mmol). The mixture was stirred under nitrogen 

30 atmosphere at room temperature for 2.5 h. The solvent was removed and the residue was 
purified by flash column chromatography on silica gel eluting with hexane/ehtyl acetate (1:1) 
to afford 174 mg (quant.) of the title compound as yellow amorphous: ^H-NMR (CDCI3) 5 7.84 
(1H, s), 7.46 (2H, d, J=8.4 Hz), 7.25 (2H, d, J=8.4 Hz), 7.16 (1H, s), 3.92 (2H, t, J=6.7 Hz), 
3.05 (2H, t, J=6.7 Hz), 2.76 (2H, q, J=7.6 Hz), 1.56 (9H, s), 1.46 (9H, s), 1.33 (3H, t, J=7.6 

35 Hz). 



STEP 2. A/-(2-r4-(5,6-Dichloro-2-ethvl-1 /-/-benzimidazol-l-vnphenvHethvllhvdroxvlamine 
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A mixture of 1-[4-(2-{(tert-butoxycarbonyl)[(feft-butoxycarbonyl)oxy]amino}ethyl)phenyl]-5,6- 
dichloro-2-ethyl-1H-benzimidazole (step 1, 174 mg, 0.3 mmol) and 2N hydrochloric acid (3 
mL) in ethyl acetate (20 mL) was stirred at room temperature for 1 day. The reaction mixture 
was poured into water (100 mL), neutralized with saturated aqueous sodium bicarbonate, and 
extracted with ethyl acetate (100 mL). The organic layer was washed with brine (50 mL), 
dried (Na2S04), and concentrated to afford 162 mg (quant.) of the title compound as a yellow 
oil: 'h-NMR (CDCI3) 5 10.35 (2H, br.s), 7.89 (1H, s), 7.46-7.50 (2H, m), 7.29 (2H, d, J=6.8 
Hz), 7.17 (1H, s), 3.37 (2H, t, J=6.9 Hz), 3.12 (2H, t, J=6.9 Hz), 2.80 (2H, q, J=6.9 Hz), 1.34 
(3H, m). 

STEP 3. 5.6-Dichloro-2-ethvl-1-(4-f2-rhvdroxvar(4-methvlphenvnsulfonvl1amino> 
carbonvl)amino1ethvi)phenvlV1/-/-benzimidazole 

The reaction was carried out according to the procedure described in step 10 of Example 1 
from A/-{2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl}hydroxylamine (step 2). 
MS (ESI) m/z 547 (M + H)*; 'h-NMR (CDCI3) 5: 7.92 (2H, d, J=8.4 Hz), 7,79 (2H, d, J=7.2 
Hz), 7.34-7.45 (2H, m), 7.13-7.18 (4H, m), 3.85 (1H, br.s), 3.05 (2H, br.s), 2.66-2.80 (4H, m), 
2.38 (3H, s), 1.32 (3H, t, J=7.4 Hz); IR (KBr) a^ax 1654, 1517, 1452, 1164, 1095, 869 cm\ 

EXAMPLE 99 

5.6-DlCHLORO-2-ETHYL-1-(4-(c/s-3- rar(4-METHYLPHENYL)SULF0NYL]AMIN0) 

CARB0NYL)AMIN01CYCL0BUTYL>PHENYLV1H-BENZIMIDAZ0LE 

STEP 1 ■ frans-3-Phenvlcvclobutvl benzoate 

To a stirred solution of c/s-3-phenylcyclobutanol (Eckehard, V. D.; et al. Chem. Ben, 1993, 
126, 2759., 4.6 g, 30.2 mmol), triphenylphosphine (3.3 g, 59.1 mmol) and benzoic acid (7.6 
mg, 62.3 mmol) was added diethyl azodicarboxylate (DEAD) (10.9 g, 62.3 mmol) at room 
temperature. The resulting mixture was stirred at room temperature for 40 min, then the 
mixture was concentrated. The residue was dissolved in diethyl ether (100 mL) and washed 
with saturated aqueous sodium bicarbonate (50 mL), water (50 mL), and brine (50 mL). The 
organic layer was dried (Na2S04), and concentrated. Purification by flash column 
chromatography on silica gel eluting with hexane/ethyl acetate (10:1) to afford 6.52 g (86%) of 
the title compound as a pale yellow oil: ^H-NMR (CDCI3) 5 7.71-7.20 (10H, m), 5.49-5.41 (1H, 
m), 3.82-3.72 (1H, m), 2.78-2.64 (4H, m). 

STEP 2. frans-3-Phenvlcvclobutanol 

To a solution of frans-3-phenylcyclobutyl benzoate (step 1, 6.5 g, 26.0 mmol) in methanol 
(100 mL) was added 4N aqueous LiOH (20 mL, 80 mmol) and the resulting mixture was 
stirred at room temperature for 10 min. The mixture was concentrated. The residue was 
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dissolved in water (100 mL) and extracted with ettiyl acetate (100 mL). The organic layer was 
washed with brine (100 mL), dried (Na2S04), and concentrated. Purification by flash colunnn 
chromatography on silica gel eluting with hexane/ethyl acetate (5:1) to afford 3.65 g (93%) of 
the title compound as a colorless oil: 'h-NMR (CDCI3) 5 7.34-7.16 (5H, m), 4.60-4.51 (1H, m), 
3.69-3.59 (1H, m), 2.55-2.37 (4H, m). 

STEP 3. frans-3-(4-NitroDhenvl')cvclobutanol 

To a mixture of nitric acid (fuming, 2.3 mL) and acetic anhydride (25 mL) was added dropwise 
a mixture of frans-3-phenylcyclobutyl benzoate (step 2, 3.7 g, 24.6 mmol) and sulfuric acid in 
acetic anhydride (25 mL) at -23 °C. The resulting mixture was stirred in an ice-bath for 1 .5 h. 
The mixture was poured into ice water (200 mL) and extracted with dichloromethane (2 x 100 
mL). The organic layer was washed with water and brine (100 mL), then dried (Na2S04), and 
concentrated. The oily residue was dissolved in methanol (100 mL), and 4N aqueous LiOH 
(50 mL) was added. The resulting mixture was stirred at room temperature for 10 min, then 
concentrated. The residue was dissolved in water (100 mL) and extracted with ethyl acetate 
(100 mL). The organic layer was washed with brine, dried (Na2S04), and concentrated. 
Purification by flash column chromatography on silica gel eluting with hexane/ethyl acetate 
(2:1) to afford 2.7 g (56%) of the title compound as a pale yellow oil: MS (El) m/z 193 (M*); H- 
NMR (CDCI3) 5 8.18 (2H, d, J=8.6 Hz), 7.38 (2H, d, J=8.6 Hz), 4.62-4.52 (1H, m), 3.81-3.71 
(1H, m), 2.54-2.45 (4H, m). 

STEP 4. frans-3-(4-Aminophenvl)cvclobutanoi 

To a stirred solution of frans-3-(4-nitrophenyl)cyclobutanol (step 3, 1.0 g, 4.9 mmol) in 
methanol (20 mL) was added 10% Pd-C (50 mg). The mixture was stirred at room 
temperature under hydrogen atmosphere for 2.5 h. The palladium catalyst was removed by 
filtration and washed with methanol (100 mL) and ethyl acetate (100 mL). The filtrate was 
concentrated under reduced pressure to afford 0.9 g (quant.) of the title compound as pale 
yellow solids: MS (Ei) m/z 163 (M*); 'h-NMR (CDCI3) 5 7.03 (2H, d, J=8.3 Hz), 6.66 (2H, d, 
J=8.3 Hz), 4.56-4.47 (1H, m), 3.58-3.48 (3H, m), 2.48-2.31 (2H, m), 1 .73 (1 H, d, J=5.1 Hz). 

STEP 5. frans-3-r4-(4.5-Dichloro-2-nitroanilino)phenvncvclobutanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4,5-trichloronitrobenzene and frans-3-(4-aminophenyl)cyclobutanol (step 4). 
'h-NMR (CDCI3) 5 9.40 (1H, br.s), 8.27 (1H, s), 7.33 (2H, d, J=8.1 Hz), 7.22 (2H, d, J=8.1 
Hz), 7.19 (1H, s), 4.63-4.55 (1H, m), 3.73-3.63 (1H, m), 2.57-2.43 (4H, m). 
MS (El) m/z: 352 (M*). 
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STEP 6. frans-3-r4-f2-Amino-4.5-dichloroanilino)phenvl1cvclobutanol 

The title compound was prepared according to the procedure described in step 3 of Example 
6 from frans-3-[4-(4,5-dichloro-2-nitroanilino)phenyl]cyclobutanol (step 5). 
'h-NMR (CDCI3) S 7.16 (1H, s), 7.12 (2H, d, J=8.6 Hz), 6.86 {1H, s), 6.75 (2H, d, J=8.6 Hz), 
5 5.08 (1 H, br.s), 4.58-4.49 (1 H, m), 3.77 (2H, br.s), 3.62-3.52 (1 H. m), 2.50-2.34 {4H, m). 

STEP 7. f/-ans-3-r4-(5,6-Dichloro-2-ethvl-1H-benzimidazol-1-vnphenvl1cvclobutvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from ffans-3-[4-(2-amino-4,5-dichloroanilino)phenyl]cyclobutanol (step 6) and proplonyl 
10 chloride. 

TLC Rf = 0.56 (ethyl acetate/hexane =1:1). 

STEP 8. frans-3-r4-(5.6-Dichloro-2-ethvl-1 H-benzimidazol-1 -vDphenvllcvclobutanol 
The title compound was prepared according to the procedure described in step 6 of Example 
15 1 from frans-3-[4-(2-amino-4,5-dichloroanilino)phenyl]cyclobutyl propionate (step 7). 

MS (El) m/z: 360 (M'); 'h-NMR (CDCI3) 5 7.85 (1H, br.s), 7.45 (2H, d, J=8.1 Hz), 7.27 (2H, d, 
J=8.1 Hz), 7.18 (1H, br.s), 4.65-4.55 (1H, m), 3.83-3.73 (1H, m), 2.77 (2H, q, J=7.5 Hz), 2.63- 
2.48 (4H, m), 1.34 (3H, t, J=7.5 Hz). 

20 STEP 9. c/s-3-r4-(5.6-Dichloro-2-ethvl-1H-benzimidazol-1-vhphenvl1cvclobutvl azide 

To a stirred solution of ^rans-3-[4-(5,6-dichloro-2-ethyl-1 /-/-benzimidazol-1- 
yl)phenyllcyclobutanol (step 8, 572 mg, 1.6 mmoi), triphenylphosphine (623 mg, 2.4 mmol) 
and diphenylphosphoryl azide (DPPA) (655 mg, 2.4 mmol) in THF (8 mL) was added diethyl 
azodicarboxylate (415 mg, 2.4 mmol) at room temperature. The resulting mixture was stirred 

25 at room temperature for 3 h, then the mixture was diluted with ethyl acetate (100 mL) and 
washed with water (100 mL) and brine (100 mL). The organic layer was dried (NaaSO*), and 
concentrated. Purification by flash column chromatography on silica gel eluting with 
hexane/ethyl acetate (2:1) to afford 506 mg (83%) of the title compound as colorless solids: 
MS (El) m/z: 385 (M'); 'h-NMR (CDCI3) 5 7.84 (1H, br.s), 7.42 (2H, d, J=8.3 Hz), 7.28 (2H, d, 

30 J=8.3 Hz), 7.17 (1H, br.s), 3.98-3.88 (1H, m), 3.37-3.25 (IN, m), 2.89-2.75 (2H, m), 2.77 (2H, 
q, J=7.6 Hz), 2.34-2.23 (2H, m), 1 .34 (3H, t, J=7.6 Hz). 

STEP 10. c/s-3-r4-f5.6-Dichloro-2-ethvl-1H-benzimidazol-1-vl)phenvl1cvclobutvlamine 
The title compound was prepared according to the procedure described in step 7 of Example 
35 37 from c/s-3-[4-(5,6-dichloro-2-ethyl-1 /-/-benzimidazol-1 -yl)phenyl]cyclobutyl azide (step 9). 

MS (El) m/z 359 (M^); 'h-NMR (CDCI3) 8 7.84 (1H, br.s), 7.41 (2H, d, J=8.4 Hz), 7.24 (2H, d, 
J=8.4 Hz), 7.17 (1H, br.s), 3.55-3.43 (1H, m), 3.24-3.12 (1H, m), 2.87-2.73 (4H, m), 1.91-1.80 
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(2H, m), 1 .34 (3H,t, J=7.5 Hz). 

STEP 1 1 . 5.6-Dichloro-2-ethvl-1-f4-(c/s-3-rffr(4-methvlphenvnsulfonvnaiTiino> 
carbonvnamino1cvclobutvllphenvn-1H-benzimidazole 
5 The title compound was prepared according to the procedure described in step 1 0 of Example 
1 from c/s-3-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]cyclobutylamine (step 10). 
MS (ESI) m/z 557 (M + H)'; ^H-NIVIR (CDCI3) S 7.85 (1H, br.s), 7.79 (2H, d, J=8.4 Hz), 7.42 
(2H, d, J=8.1 Hz), 7.36 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.4 Hz), 7.17 (1H, br.s), 4.35-4.26 
(1H, m), 3.35-3.25 (1H, m), 2.93-2.83 (2H, m). 2.78 (2H, q, J=7.6 Hz), 2.46 (3H, s). 2.19-2.07 
10 (2H, m), 1 .34 (3H, t, J=7.6 Hz). 

EXAMPLE 100 

5.6-DICHLORO-1-(4-(1.1-DIMETHYL-2-[ar(4-METHYLPHENYL^SULFQNYL1AI\^iNO> 
CARBONYDAIVI I N01 ETHYUPHEN YLV2-ETHYL-1 H-BENZI MIDAZOLE 
15 STEP 1 . 2-r4-(4.5-Dichloro-2-nitroanilino)phenvi1-2-methvlproDanenitrile 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4,5-trichloronitroaniline and 2-(4-aminophenyl)-2-methylpropanen!trile (Axton, C.A.; 
et al. J.Chem.Soc.Perkin Trans.1, 1992, 17, 2203). 

'h-NMR (CDCI3) 5 9.38 (1H, br), 8.31 (1H, s), 7.54 (2H, d, J=8.58 Hz), 7.30-7.22 (3H, m), 
20 1.75 (6H,s). 

STEP 2. 2-F4-(2-Amino-4,5-dichloroanilino)phenvl1-2-methvlpropanenitrile 
The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[4-(4,5-dichloro-2-nitroanilino)phenyl]-2-methylpropanenitrile (step 1). 
25 ^H-NMR (CDCI3) 8 7.41 (1H, s), 7.30 (2H, d, J=8.4 Hz), 7.09 (1H, s), 6.90 (1H, s), 6.80 (2H, d, 
J=8.4 Hz), 5.22 (2H, s), 1 .62 (6H, s). 

STEP 3. 2-[4-(5.6-Dichloro-2-ethvl-1 H-benzimidazol-1-vnphenvn-2-methvlpropanenitrile 
The title compound was prepared according to the procedure described in step 5 of Example 
30 1 from 2-[4-(2-amino-4,5-dichloroanilino)phenyl]-2-methyIpropanenitrile (step 2) and propionyl 
chloride. 

'h-NMR (CDCI3) 5 7.91 (1H, s), 7.78 (2H, d, J=8.4 Hz), 7.45 (2H, d, J=8.4 Hz), 7.24 (1H, s), 
2.83 (2H, q, J=7.5 Hz), 1.89 (6H, s), 1.42 (3H, t, J=7.3 Hz). 

35 STEP 4. 5.6-Dichloro-1 -(4-(1 .1 -dimethvl-2-rf(r(4-methvlphenvnsulfonvnamino) 
carbonvl)amino1ethvl)phenvl)-2-ethvl-1H-benzimidazole 

A mixture of 2-[4-(5,6-dichloro-2-ethyi-1/-/-benzimidazol-1-yl)phenyl]-2-methyipropanenitrile 
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(step 3, 102 mg, 0.28 mmol), PtOs (one portion), chloroform (0.5 mL) in ethanol (15 mL) was 
stirred under hydrogen atmosphere (4.5 Kg/cm^) at room temperature. After 8 h, the mixture 
was filtered through a pad of Celite, and the filtrate was concentrated. The residue was 
suspended in dichloromethane (10 mL). To the suspension was added p-toluenesuifonyi 
5 isocyanate (0.3 mL, 1.96 mmol), and triethylamine (0.3 mL, 2.1 mmol) at room temperature. 
After 0.5 h, the mixture was concentrated. The residue was dissolved in dichloromethane 
(100 mL) and washed with 10% aqueous citric acid (50 mL), water (50 mL), and brine (50 
mL). The organic layer was dried (MgS04) and concentrated. The residue was purified by 
preparative TLC (ethyl acetate/hexane = 2:1) to give 62 mg (37%) of the title compound as 
10 white solids: 'h-NMR (CDCI3) 5 7.83 (1H, s), 7.67 (2H, d, J=9.3 Hz), 7.55 (2H, d, J=9.3 Hz), 
7.38-7.22 (4H, m), 7.18 (1H, s), 3.45 (1H, br), 2.76 (2H, q, J=8.4 Hz), 2.34 (3H, s), 1.37 (6H, 
s), 1.31 (3H,t, J=8.2 Hz). 

EXAMPLE 101 

15 STEP 1. Ethyl r4-(4.5-dichloro-2-nitroanilino)phenvnacetate 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from ethyl 2,4,5-trichloronitrobenzene and 4-aminophenylacetate. 

^H-NMR (CDCI3) 5 9.41 (1H, s), 8.32 (1H, s), 7.37 (2H, d, J=8.4 Hz), 7.28 (1H, s), 7.22 (2H, d, 
J=8.3 Hz), 4.19 (2H, q, J=7.1 Hz), 3.66 (2H, s), 1.29 (3H, t, J=7.1 Hz). 

20 

STEP 2. Ethyl r4-(2-Amino-4.5-dichloroanilino)phenvi1acetate 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from ethyl [4-(4,5-dichloro-2-nitroanilino)phenyl]acetate (step 1). 

^H-NMR (CDCI3) 5 7.16 (1H, s), 7.15 (2H, d, J=7.5 Hz), 6.86 (1H, s), 6.72 (2H, d, J=7.1 Hz), 
25 5.12 (1 H, br.s), 4.15 (2H, q, J=7.0 Hz), 3.79 (2H, br), 3.54 (2H, s), 1 .26 (3H, t, J=7.1 Hz). 

STEP 3. Ethyl r4-(5,6-dichloro-2-ethvl-1H-benzimidazol-1-vnphenvl1acetate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from ethyl [4-(2-amino-4,5-dichloroanilino)phenyl]acetate (step 2) and propionyl chloride. 
30 'h-NMR (CDCI3) 5 7.84 (1H, s), 7.52 (2H, d, J=8.2 Hz), 7.30 (2H, d, J=8.4 Hz), 7.19 (1H, s), 
4.22 (2H, q, J=7.1 Hz), 3.75 (2H, s), 2.77 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz), 1.32 (3H, t, 
J=7.1 Hz). 

STEP 4. r4-(5.6-Dichloro-2-ethvl-1/-/-benzimidazol-1-vl)phenvl1acetic acid 
35 To a stirred solution of ethyl [4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]acetate (step 
3, 1.30 g, 3.4mmol) in methanol was added 2N aqueous NaOH (3.4 mL) at room 
temperature. After 1 h, the mixture was concentrated and the residue was diluted in water 
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(200 mL) and the mixture was washed with diethyl ether (100 mL). The aqueous layer was 
acidified with 2N hydrochloric acid and extracted with ethyl acetate/THF (v/v, 300 mL). 
The organic extract was washed with water (200 mL), brine (200 mL), and dried (MgS04). 
Removal of solvent gave 1.02 g (86%) of the title compound as a white powder: H-NMR 
5 (CDCI3) 6 7.94 (1H, s), 7.56-7.45 (4H, m), 7.26 (1H, s), 3.72 (2H, s), 2.72 (2H, q, J=7.3 Hz), 
1.22 (3H, t, J=7.5 Hz). 

STEP 5. 2-r4-(5.6-Dichloro-2-ethvi-1/-/-benzimidazol-1-vnphenvl1acetamide 

A mixture of [4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]acetic acid (step 4, 0.81 g, 

10 2.3 mmol) and thionyl chloride (10 mL) was stirred for 0.5 h, and concentrated. To the 
residue was added ammonium hydroxide (28% NH3 in water, 50 mL) and the mixture was 
extracted with ethyl acetate/THF (v/v, 1:1, 200 mL). The extract was washed with brine (2 x 
100 mL), dried (lVIgS04), and concentrated. The residue was purified by flash column 
chromatography on silica gel eluting with dichloromethane/methanol (20:1) to give 349 mg 

15 (44%) of the title compound as yellow solids: ^H-NMR (CDCI3) 5 7.93 (1H, s), 7.58 (1H, br), 
7.51 (2H, d, J=8.4 Hz), 7.47 (2H, d, J=8.4 Hz), 7.27 (1H, s), 7.00 (1H, br), 3.51 (2H, s), 2.71 
(2H, q, J=7.5 Hz), 1 .21 (3H, t, J=7.5 Hz). 

STEP 6, 2-r4-(5,6-Dichloro-2-ethvl-1/-/-benzimidazol-1-vnDhenvn-A/-(ir(4- 

20 methvlphenvl)sulfonvl1amino>carbonvl)acetamide 

A mixture of 2-[4-(5,6-dichloro-2-ethyl-1/-/-benzimidazol-1-yi)phenyl]acetamide (step 5, 105 
mg, 0.30 mmol), p-toluenesulfonyl isocyanate (0.07 mL, 0.45 mmol), toluene (10 mL) and 
THF (5 mL) was heated at reflux temperature. After 6 h, an additional 0.1 mL of p- 
toluenesulfonyl isocyanate was added and the mixture was heated for 3 h. The mixture was 

25 cooled and left at room temperature for 2 days. The mixture was concentrated and the 
residue was purified by preparative TLC (ethyl acetate) to afford 150 mg (92%) of the title 
compound as colorless amorphous solids: ^H-NMR (CDCI3) 5 9.78 (1H, s), 7.95 (2H, d, J=8.3 
Hz), 7.84 (1H, s), 7.54 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.0 Hz), 7.32 (2H, d, J=8.4 Hz), 7.18 
(1H, s), 3.78 (2H, s), 2.77 (2H, q, J=7.5 Hz), 2.41 (3H, s), 1 .35 (3H, t, J=7.5 Hz). 

30 

EXAMPLE 102 

5.6-DICHLORO-1-(4-(2-r((r(4-METHYLPHENYL')SULFONYL1AMINO) 
CARBONYDAMINOIETHYLIPHENYLVIH-BENZIMIDAZOLE 
STEP 1. 2-r4-(5,6-Pichloro-1H-benzimidazol-1-vl)phenvl1ethvl formate 
35 A mixture of 2-[(4,5-dichloro-2-anilino)pheny1]ethanol (450 mg, 1 .42 mmol) and formic acid (7 
mL) was stirred at reflux for 4 h. After cooling, the mixture was made basic with 2N aqueous 
NaOH and extracted with ethyl acetate (50 mL). The extracts was dried (MgS04) to afford 480 
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mg (quant.) of the title compound as a brown oil: ^H-NMR (CDCis) 5 8.10 (1H, s), 8.08 (1H, s), 
7.95 (1H, s), 7.61 (1H, s), 7.49-7.41 (4H, m), 4.47 (2H, t, J=6.8 Hz), 3.10 (2H, t, J=6.8 Hz). 

STEP 2. 2-r4-(5.6-Diciiloro-1H-benzimidazol-1-vl)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5,6-dichloro-1H-benzimidazol-1-yl)phenyl]ethyl formate (step 1). 
'h-NMR (CDCI3) 5 8.08 (1H, s), 7.96 (1H, s), 7.61 (1H, s), 7.49-7.40 (4H, m), 3.97 (2H, q, 
J=6.4 Hz), 2.99 (2H, t, J=6.4 Hz). 

STEP 3. 2-r4-(5.6-Dichloro-1H-benzimidazol-1-vnphenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(5,6-dichloro-1H-benzimidazol-1-yl)phenyl]ethanol (step 2). 
MS (El) m/z 332 (M"). 

STEP 4. 2-F4-f5.6-Dichloro-1 /^-benzimidazol-1 -vl>phenvl1ethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(5,6-dichloro-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 3). 
^H-NMR (CDCI3) 5 8.09 (1H, s), 7.96 (1H, s), 7.62 (1H, s), 7.45-7.38 (4H, m), 3.06 (2H, m), 
2.87 (2H, t, J=6.6 Hz). 

STEP 5. 5.6-Dichloro-1 -(4-l2-rar(4-methvlphenvnsulfonvl1amino| 
carbonvl)amino1ethvl|phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(5,6-dichloro-1H-benzimidazol-1-yl)phenyl]ethylamine (step 3). 
'h-NMR (CDCI3) 5 8.11 (1H, s), 7.96 (1H, s), 7.72 (2H, d, J=8.4 Hz), 7.58 (1H, s), 7.38 (4H, 
s), 7.28 (2H, d, J=8.4 Hz), 6.72 (1H, m), 3.56 (2H, q, J=6.9 Hz), 2.92 (2H, t, J=6.9 Hz), 2.38 
(3H, s). 

EXAMPLE 103 

5.6-DICHLQRO-1-f4-(2-rar(4-METHYLPHENYDSULFONYL1AMlNO> 

CARBONYL^AMINOIETHYUPHENYLVIH-BENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 

5,6-dichloro-1-(4-{2-[({K4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 

benzimidazole (Example 102). 

'h-NMR (DMSO-de) 5 8.55 (1 H, s), 7.97 (1 H, s), 7.71 (1 H, s), 7.50-7.44 (4H, m), 7.29 (2H, d. 
J=8.4 Hz), 7.01 (2H, d, J=8.4 Hz), 3.02 (2H, m), 2.61 (2H, m), 2.16 (3H, s); IR (KBr) a^ax 
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1601, 1516, 1487, 1450, 1128, 1084 cm"\ 
EXAMPLE 104 

6-CHLORO-5-TRIFLUOROMETHYL-1-(4-l2-rar(4-METHYLPHENYL)SULFONYL1AMINO} 
5 CARBONYL)AMIN01ETHYL>PHENYU-1H-BENZIMIDAZOLE 

STEP 1 ■ 2-r(5-Chloro-4-trifluoromethvl-2-nitroanilino'>phenvi1ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4-dichloro-5-trifluoromethylnitrobenzene and 4-aminophenylethyl alcohol. 
'h-NMR (CDCI3) 6 9.69 (1H, br.s), 8.58 (1H, s), 7.37 (2H, d, J=8.4 Hz), 7.23 {2H, d, J=8.4 
10 Hz), 7.19 {1 H, s), 3.93 (2H, t, J=6.4 Hz), 2.94 (2H, t, J=6.4 Hz). 

STEP 2. 2-r(2-Amino-5-chloro-4-trifluoromethvlanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(5-chloro-4-trifluoromethyl-2-nitroanilino)phenyl]ethanol (step 1). 
15 ^H-NMR (CDCI3) 8 7.17-7.15 (3H, m), 7.05 (1H, s), 6.92-6.88 {2H, m), 5.48 (1H, br.s), 3.85 
(2H, t, J=6.6 Hz), 2.83 (2H, t, J=6.6 Hz). 

STEP 3. 2-r4-(6-Chloro-2-ethvi-5-trifiuoromethvl-1H-benzimidazol-1-vl)ph8nvl1ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
20 1 from 2-[(2-amino-5-chloro-4-trifluoromethylanilino)phenyl]ethanol (step 2) and propionyl 
chloride. 

MS (El) 424 (M"). 

STEP 4. 2-r4-(6-Chloro-2-ethvl-5-trifluoromethvl-1 H-benzimidazol-1 -vDphenvHethanol 
25 The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-chloro-2-ethyl-5-trifluoromethyI-1 H-benzimidazol-1 -yl)phenyl]ethyi propionate 
(step 3). 

^H-NMR (CDCI3) 5 8.11 (1H, s), 7.50 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.21 (1H, s), 
4.03-3.98 (2H, m), 3.02 (2H, t, J=6.4 Hz), 2.79 (2H, q, J=7.5 Hz), 1 .36 (3H, t, J=7.5 Hz). 

30 

STEP 5 2-r4-(6-Chloro-2-ethvl-5-trifluoromethvl-1 H-benzimidazol-1 -ynphenvHethyl azide 
The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(6-Chloro-2-ethyl-5-trifluoromethyl-1 H-benzimidazol-1 -yl)phenyl]ethanol 
(step 4). 

35 ^H-NMR (CDCI3) 5 8.11 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.20 (1H, s), 
3.63 (2H, t, J=6.9 Hz), 3.03 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=7.4 Hz), 1.36 (3H, t, J=7.4 Hz). 
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STEP 6. 2-r4-(6-Chloro-2-ethvl-5-trifluoromethvl-1H-benzinriidazol-1 -vnDhenvnethvlaiTiine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 

5) . 

5 'h-NMR (CDCI3) S 8.11 (1H, s), 7.45 (2H, d, J=8.3 Hz), 7.29-7.26 (2H, m), 7.23 (IH, s), 3.11 
(2H, t, J=7.0 Hz), 2.92 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz). 

STEP Z 2-Ethvl-6-chloro-5-trifluoromethvl-1-(4-(2-far(4- 

methvlphenvl)sulfonvl1amino>carbonvl)amino1ethvl>phenvh-1H-benzimidazole 
10 The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(6-chloro-2-ethyl-5-trifluoromethyl-1/-/-benzimidazol-1-yi)phenyl]ethylamine (step 

6) . 

'h-NMR (CDCI3) 5 8.09 (IH, s), 7.74 (2H, d, J=8.4 Hz), 7.42 (2H, d, J=8.2 Hz), 7.30-7.26 (4H, 
m), 7.18 (IH, s), 6.76 (1H, m), 3.59 (2H, q, J=7.0 Hz), 2.96 (2H, t, J=7.0 Hz), 2.79 (2H, q, 
15 J=7.6Hz), 1.34(3H,t, J=7.6Hz). 

EXAIVIPLE 105 

6-CHLORO-5-TRlFLUOROMETHYL-1-(4-f2-r(ir(4-l\^ETHYLPHENYL^SULFONYL1AMINO) 
CARB0NYUAMIN01ETHYUPHENYU-1H-BENZIMIDAZ0LE. SODIUM SALT 
20 The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-6-chloro-5-trifluoromethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyi]amino}carbonyl)amino]ethyl}phenyl)-1 H-benzimidazole (Example 104). 
^H-NMR (DMSO-de) 508.1 5 (1H, s), 7.59 (2H, d, J=8.4 Hz), 7.46-7.39 (4H, m), 7.33 (1H, s), 
7.12 (2H, d, J=8.4 Hz), 3.15 (2H, m), 2.78-2.71 (4H. m), 1.24 (3H, t, J=7.5 Hz); IR (KBr) a^ax 
25 1 601 , 1 51 8, 1 431 , 1 398, 1 348, 1 306, 1 1 28, 1 084 cm'^ . 

EXAMPLE 106 

4-(6-CHLORO-2-ETHYL-5-TRIFLUOROMETHYL-1/-/-BENZIMIDAZOL-1-YUPHENETHYL- 
f4-METHYLPHENYL)SULFONYLCARBAMATE 
30 The title compound was prepared according to the procedure described in Example 3 from 2- 
[4-(6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 
104). 

mp 170-173 °C; ^H-NMR (CDCI3) 5 8.12 (IH, s), 7.94-7.91 (2H, m), 7.41-7.24 (6H, m), 7.19 
(IH, s), 4.39 (2H, t, J=6.8 Hz), 3.04 (2H, t, J=6.8 Hz), 2.78 (2H, q, J=7.6 Hz), 2.44 (3H, s), 
35 1.35 (3H,t, J=7.6 Hz); IR (KBr) a^ax 1746, 1518, 1342, 1232, 1159, 1132, 1086 cm"' . 
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EXAMPLE 107 

4- (6-CHLORO-2-ETHYL-5-TRIFLUOROMETHYL-1H-BENZIMIDAZOL-1-YUPHENETHYL- 
(4-METHYLPHENYL)SULFONYLCARBAMATE, SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 4- 
5 (6-chloro-2-ethyl-5-trifluoromethyl-1 H-benzimidazol-1 -yl)phenethyi-(4- 
methylphenyl)sulfonylcarbamate (Example 106). 

'h-NMR (DMSO-de) 5 8.15 (1H, s), 7.59 (2H, d, J=8.1 Hz), 7.47 (4H, s), 7.34 (1H, s), 7.15 
{2H, d, J=8.1 Hz), 3.96 (2H, t, J=6.6 Hz), 2.86 {2H, t, J=6.6 Hz), 2.75 (2H, q, J=7.4 Hz), 2.28 
{3H, s), 1.24 (3H, t, J=7.4 Hz). 

10 

EXAMPLE 108 

5- CHLORO-6-METHYL-1-(4-(2-rar(4-METHYLPHENYUSULFONYUAMINO) 
CARBONYL)AMIN01ETHYUPHENYL)-1H-BENZIMIDAZOLE 

STEP 1 . 2-r(4-Chloro-5-methvl-2-nitroanilino)phenvl1ethanol 
15 The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,5-dichloro-4-methyinitrobenzene and 4-aminophenylethyl alcohol. 
^H-NMR (CDCI3) 5 9.40 (1H, s), 8.20 (1H, s), 7.31 (2H, d, J=8.4 Hz), 7.21 (2H, d, J=8.4 Hz). 
7.05 (1H, s), 3.93-3.91 {2H, m), 2.91 {2H, t, J=6.4 Hz), 2.29 (3H, s) 

20 STEP 2. 2-r(2-Amino-4-chloro-5-methylanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(4-chloro-5-methyl-2-nitroanilino)phenyl]ethanol (step 1). 

'h-NMR (CDCI3) 5 7.06 (2H, d, J=8.6 Hz), 6.93 (1H, s), 6.79 (1H, s), 6.67 (2H, d, J=8.6 Hz), 
3.80 (2H, d, J=6.4 Hz), 2.77 (2H, t, J=6.4 Hz), 2.21 (3H, s). 

25 

STEP 3. 2-r4-(5-Chloro-2-ethvl-6-methvl-1/-/-benzimidazol-1-vl)phenvl1ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[(2-amino-4-chloro-5-methylanilino)phenyl]ethanol (step 2) and propionyl chloride. 
MS (El) m/z 370 (M"). 

30 

STEP 4. 2-r4-(5-Chloro-2-ethvl-6-methvl-1/-/-benzimidazol-1-vl)phenvl1ethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5-chloro-2-ethyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
'h-NMR (CDCI3) 5 7.74 (1H, s), 7.47 (2H, d, J=8.3 Hz), 7.27 (2H, d, J=8.3 Hz), 6.93 (1H, s), 
35 4.00 (2H, t, J=6.6 Hz), 3.02 (2H, t, J=6.6 Hz), 2.76 (2H, q, J=7.5 Hz), 2.39 (3H, s), 1 .32 (3H, t, 
J =7. 5 Hz). 
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STEP 5. 2-r4-(5-Chloro-2-ethvl-6-methvl-1H-benzimidazol-1-vnphenvl]ethvl azide 
The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(5-chloro-2-ethyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 
5 'h-NMR {CDCI3) 5 7.75 (1H, s), 7.45 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.27 (1H, s), 
3.62 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.76 (2H, q, J=7.5 Hz), 2.40 {3H, s), 1.33 (3H, t, 
J=7.5 Hz). 

STEP 6. 2-r4-(5-Chloro-2-ethvl-6-methvl-1H-benzimidazol-1-vnphenvl1ethvlamine 
10 The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-{5-chloro-2-ethyl-6-methy!-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
'h-NMR (CDCI3) 5 7.75 (1H, s), 7.42 (2H, d, J=8.3 Hz), 7.27 (2H, d, J=8.3 Hz), 6.93 (1H, s), 
3.10 (2H, t, J=7.0 Hz), 2.90 (2H, t, J=7.0 Hz), 2.76 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1.33 (3H, t, 
J=7.5 Hz). 

15 

STEP 7. 2-Ethvi-5-chloro-6-methvl-1 -(4-(2-r(rr(4-methvlphenvl)sulfonvnamino1 
carbonvnamino1ethvl>phenvl)-1/-/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(5-chloro-2-ethyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethyiamine (step 6). 
20 ^H-NiVIR (CDCI3) 5 7.75-7.72 (3H, m), 7.38-7.23 (6H, m), 6.91 (1H, s), 6.73-6.69 (1H, m), 
3.62-3.55 (2H, m), 2.94 (2H, t, J=6.8 Hz), 2.75 (2H, q, J=7.6 Hz), 2.40 (3H, s). 2.37 (3H, s), 
1.30 (3H,t, J=7.6 Hz). 

EXAMPLE 109 

25 5-CHLORO-6-METHYL-1-f4-f2-r({rf4-METHYLPHENYUSULFONYL1AMINQ> 
CARBONYDAMINOIETHYUPHENYLVIH-BENZIIVIIDAZOLE, SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-5-chloro-6-methyl-1-(4-{2-[([[(4-methylphenyl)sulfonyl]amino] 
carbonyl)amino]ethyl}phenyl)-1/-/-benzimidazole (Example 108). 

30 'h-NMR (DMSO-de) 5 7.68 (1H, s), 7.60 (2H, d, J=8.1 Hz), 7.41-7.35 (4H, m), 7.13 (2H, d, 
J=8.1 Hz), 7.05 (1H, s), 3.17-3.15 (2H, m), 2.75-2.65 (4H, m), 2.34 (3H, s), 2.27 (3H, s), 1.20 
(3H, t, J=7.5 Hz); IR (KBr) amax 1599, 1516, 1456, 1402, 1128, 1084, 1001 cm'\ 

EXAMPLE 110 

35 6-CHLORO-2-ETHYL-1-(4-f2-rar(4-METHYLPHENYL^SULFONYL1AMIN01 

CARB0NYL)AiVIIN01ETHYL>PHENYL)-5-r(METHYLSULF0NYL^AMIN01-1H- 



BENZIMIDAZOLE 
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STEP 1. 2-r4-(5-Chloro-2.4-dinitroanilinobhenvl1ethanol 

The title compound was prepared according to the procedure described in step 3 of Exannple 
1 from 2,4-dichloro-1,5-dinitrobenzene and 4-aminophenyiethyl alcohol. 

'h-NMR (CDCI3) 5 9.81 (1H, br.s), 9.07 (1H, s), 7.40 (2H, d, J=8.3 Hz), 7.25 (2H, d, J=8.3 
5 Hz), 7.17 (1H, s), 3.95 {2H, t, J=6.6 Hz), 2.95 (2H, t, J=6.6 Hz). 

STEP 2. 2-r4-(2-Amlno-5-chloro-4-nitroaniiino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
40 from 2-[4-(5-chloro-2,4-dinitroanilino)phenyl]ethanol (step 1). 
10 ^H-NMR (CDCI3) 5 7.54 (1H, s), 7.24 (2H, d, J=8.6 Hz), 7.11 (1H, s), 7.03 (2H, d, J=8.6 Hz), 
5.76 (IH, br.s), 3.89 (2H, t, J=6.4 Hz), 3.65 (2H, br.s), 2.87 (2H, t, J=6.4 Hz). 1.28 (1H, s). 

STEP 3. 2-f4-(6-Chloro-2-ethvl-5-nitro-1H-benzimidazol-1-vnphenvnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
15 1 from 2-[4-{2-amino-5-chIoro-4-nitroanilino)phenyl]ethanol (step 2) and propionyl chloride. 
TLC Rf = 0.8 (hexane/ethyl acetate = 1 :2). 

STEP 4. 2-r4-(6-Chloro-2-ethvl-5-nitro-1H-benzimidazoi-1-vl)phenvl1ethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
20 1 from 2-[4-(2-amino-5-chloro-4-nitroanilino)phenyl]ethyl propionate (step 3). 

'H-NMR (CDCI3) 5 8.34 (1H, s), 7,50 (2H, d, J=8.0 Hz), 7.28 (2H, d, J=8.0 Hz), 7.19 (1H, s), 
4.00 (2H, t, J=6.3 Hz), 3.02 (2H, t, J=6.3 Hz), 2.79 (2H, q, J=7.6 Hz), 1 .62 (1 H, s), 1 .36 (3H, t, 
J=7.6 Hz). 

25 STEP 5. 6-Chloro-1 -r4-(2-chloroethvl)phenvn-2-ethvl-5-nitro-1 H-benzimidazole 

The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(6-chloro-2-ethyl-5-nitro-1/-/-benzimidazol-1-yl)phenyi]ethanol (step 4). 
'h-NMR (CDCI3) 5 8.34 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 7.19 (1H, s), 
3.84 (2H, t, J=7.0 Hz), 3.22 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 

30 

STEP 6. 6-Chloro-1 -[4-(2-chloroethvnphenvl1-2-ethvl-1 H-benzimidazol-5-vlamine 
The title compound was prepared according to the procedure described in step 4 of Example 
89 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-5-nitro-1 H-benzimidazole (step 5). 
^H-NMR (CDCI3) 5 7.43 (2H, d, J=8.6 Hz), 7.29 (2H, d, J=8.6 Hz), 7.16 (IH, s), 7.02 (IH, s), 
35 3.96 (2H, br.s), 3.81 (2H, t, J=7.1 Hz), 3.19 (2H, t, J=7.1 Hz), 2.74 (2H, q, J=7.5 Hz), 1.33 (3H, 
t, J=7.5 Hz). 
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STEP L A/-f6-Chloro-1-r4-(2-chloroethvnphenvl1-2-ethvl-1/-/-benzimidazol-5- 

vDmethanesulfonamide 

The title compound was prepared according to tlie procedure described in step 5 of Example 
40 from 6-chloro-1-[4-(2-ciiloroetliyl)phenyl]-2-ethyl-1H-benzimidazol-5-ylamine (step 6). 
5 'h-NMR (CDCI3) 5 7.70 (1H, s), 7.55 (2H, d, J=7.9 Hz), 7.50 (2H, d, J=7.9 Hz), 7.13 {1H, s), 
3.95 (2H, t, J=7.0 Hz), 3.16 (2H, t, J=7.0 Hz), 2.97 (3H, s), 2.71 (2H, q, J=7.6 Hz), 1.21 (3H, t, 
J=7.6 Hz). 

STEP 8^ /\/-(i-[4-(2-Azidoethvl)phenvn-6-ciiloro-2-ethvl-1/-/-benzimidazol-5- 

10 vDmethanesulfonamide 

Tfie title compound was prepared according to the procedure described in step 8 of Example 
1 from N-{6-chloro-1 -[4-(2-chloroethyl)phenyl]-2-ethyl-1 H-benzimidazol-5- 

yl}methanesulfonamide (step 7). 

V-NIVIR (CDCI3) 5 7.47 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.16 (1H, s), 6.78 (1H, s), 
15 3.63 (2H, t, J=6.9 Hz), 2.98-3,05 (5H, m), 2.77 (2H, q, J=7.4 Hz), 1 .35 (3H, t, J=7.4 Hz). 

STEP 9, A/-l1-f4-(2-Aminoethvl)phenvl1-6-Ghloro-2-ethvl-1/-/-benzimidazol-5- 

viymethanesulfonamide 

The title compound was prepared according to the procedure described in step 7 of Example 
20 37 from A/-{1-[4-(2-azidoethyl)phenyi]-6-chloro-2-ethyl-1H-benzimidazoi-5- 

yl}methanesulfonamide (step 8). 

^H-NMR (CDCI3) 6 8.03 (1H, s), 743 (2H, d, J=84 Hz), 7.26 (2H, d, J=8.4 Hz), 7.17 (1H, s), 
3.33 (2H, br.s), 3.08 (2H, t, J=7.0 Hz), 2.96 (3H, s), 2.88 (2H, t, J=7.0 Hz), 2.77 (2H, q, J=7.6 
Hz), 1.35 (3H, t, J=7.6 Hz). 

25 

STEP 1 0. 6-Chloro-2-ethvl-1 -(4-(2-r(|f(4-methvlphenvi)sulfonvnamino>carbonvl) 
amino1ethvl}phenvl)-5-r(methvisulfonv!)amino1-1/-/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from /\/-{1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1 H-benzimidazol-5- 

30 yi}methanesulfonamide (step 9). 

mp 101-123 °C; IViS (ESI) m/z 590 (M + H)*; ^H-NIVIR (CDCI3) 5 8.04 (1H, s), 7.73 (2H, d, 
J=8.2 Hz), 7.42 (2H, d, J=8.2 Hz), 7.25-7.33 (4H, m), 7.16 (1H, s), 6.68 (1H, br.s), 3.58 (2H, t, 
J=7.2 Hz), 2.93-2.98 (5H, m), 2.77 (2H, q, J=7.5 Hz), 2.45 (3H, s), 1.35 (3H, t, J=7.5 Hz); IR 
(KBr) amax1654, 1517, 1467, 1336, 1151, 1089, 972 cm"\ 

35 

EXAMPLE 111 

6-CHLORO-2-ETHYL-1-(4-(2-r(([f4-METHYLPHENYL)SULFONYL]AMINQ) 
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CARBQNYL)AIVllN01ETHYL>PHENYL)-1H-BENZIMIDAZ0LE-5-CARB0XAMlDE 
STEP 1 ■ 2-Chloro-4-r4-(2-hvdroxvethvnanilino1-5-nitrobenzonitrile 

The title compound was prepared according to tlie procedure described in step 3 of Example 
1 from 2,4-dichloro-5-nitrobenzonitrile (Grivsky, E.iVI.; Hitclnings, G.H. Ind. Chim. Beige., 1974, 
5 39. 490.) and 4-aminophenylethyl alcoinoi. 

'h-NMR (CDCI3) 5 9.81 (1H, br.s), 8.56 (1H, s), 7.39 (2H. d, J=8.3 Hz), 7.23 (2H. d, J=8.3 
Hz), 7.15 (1H, s), 3.93 (2H, t, J=6.2 Hz), 2.94 (2H, t, J=6.2 Hz), 1.62 (1H, br.s). 

STEP 2. 5-amino-2-chloro-4-r4-(2-hvdroxvetlnvl)anilino]benzonitrile 
10 The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-chloro-4-[4-(2-hydroxyethyl)anilino]-5-nitrobenzonitrile (step 1). 
^H-NMR (CDCI3) 5 7.23 (4H, d, J=8.3 Hz), 6.99-7.33 (2H, m), 3.88 (2H, t, J=6.1 Hz), 3.56 (1 H, 
br.s), 2.87 (2H, t, J=6.1 Hz). 

15 STEP 3. 2-[4-(6-Chloro-5-cvano-2-ethvl-1H-benzimidazol-1-vl)phenvl1ethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 5-amino-2-chloro-4-[4-(2-hydroxyethyl)anilino]benzonitrile (step 2) and propionyl 
chloride. 

TLC Rf = 0.5 (hexane/ethyl acetate = 1 :2). 

20 

STEP 4. 6-Chloro-2-ethyl-1 -f4-(2-hvdroxvethvl)phenvl1-1 /-/-benzimidazole-5-carbonitrile 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-chloro-5-cyano-2-ethyI-1H-benzimidazol-1-yl)phenyi]ethyl propionate (step 3). 
^H-NMR (CDCI3) 8 8.04 (1H, s), 7.52 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.19 (1H, s), 
25 4.02 (2H, t, J=6.5 Hz), 3.03 (2H, t, J=6.5 Hz), 2.80 (2H, q, J=7.6 Hz), 1 .36 (3H, t, J=7.6 Hz). 

STEP 5. 6-Chloro-2-ethvl-1-r4-(2-hvdroxvethvl)phenvl1-1H-benzimidazole-5-carboxamide 

To a mixture of 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1/-/-benzimidazole-5-carbonitrile 

(step 4, 2.4 g, 7.4 mmol), DMSO (0.7 mL, 8.8 mmol) and methanol (100 mL) was added 30% 

30 aqueous hydrogen peroxide (1.3 mL, 11 mmol) and 0.2 M aqueous NaOH (0.7 mL, 0.14 
mmol). The mixture was stirred at 50 °C for 2 h. The solvent was removed and the resulting 
precipitates were collected by filtration. The precipitates were washed with water and dried 
under reduced pressure to give 1 .9 g (76%) of the title compound as pale pink solids: H-NMR 
(DMSO-de) 5 7.69 (1H, br.s), 7.61 (1H, s), 7.33-7.40 (4H, m), 6.95 (1H, s), 4.64 (1H, br.s), 

35 3.59 (2H, t, J=6.4 Hz), 2.74 (2H, t, J=6.4 Hz), 2.62 (2H, q, J=7.4 Hz), 1 .1 1 (3H, t, J=7.4 Hz). 



STEP 6. 6-Chloro-1-r4-(2-chloroethvl)phenvn-2-ethyl-1 H-benzimidazole-5-carboxamide 
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The title compound was prepared according to the procedure described in step 7 of Example 
1 from 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-5-carboxamide (step 

5). 

'h-NMR (DMSO-de) 5 7.71 (1H, br.s), 7.62 {1H, s), 7.36-7.47 (5H, m), 6.95 (1H, s), 3.85 (2H, 
t, J=7.1 Hz), 3.06 (2H, t, J=7.1 Hz), 2.63 (2H, q, J=7.6 Hz), 1.11 (3H, t, J=7.6 Hz). 

STEP 7. l-r4-(2-Azidoethvnphenvl1-6-chloro-2-ethvl-1H-benzimidazo le-5-carboxamide 
The title com'pound was prepared according to the procedure described in step 8 of Example 
1 from 6-Ghloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole-5-carboxamide (step 6). 
'h-NMR (DIVISO-de) 6 7.80 (1H, br.s), 7.71 (1H, s), 7.46-7.57 (5H, m), 7.04 (1H, s), 3.65 (2H, 
t, J=6.9 Hz), 2.98 (2H, t, J=6.9 Hz), 2.72 (2H, q, J=7.5 Hz), 1 .21 (3H, t, J=7.5 Hz). 

STEP 8. 1 -r4-(2-Aminoethvl)phenvl1-6-chloro-2-ethvl-1 H-benzimidazole-5 -carboxamide 
The title compound was prepared according to the procedure described in step 7 of Example 
37 from l-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1/-/-benzimidazoie-5-carboxamide (step 7). 
'h-NMR (CDCI3) 5 7.80 (1H, s), 7.71 (1H, s), 7.39-7.50 (5H, m), 7.08 (1H, s), 2.49-2.89 (6H, 
m), 1.21 (3H,t, J=7.4 Hz). 

STEP 9. 6-Chloro-2-ethvl-1 -(4-(2-r(lf(4-methvlphenvnsulfonvnamino> 
carbonvl)amino1ethvl)phenvl)-1H-benzimidazole-5-carboxamide 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from i-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazole-5-carboxamide (step 8). 
mp 152-163 °C; MS (ESI) m/z 540 (M + H)^ ^H-NMR (DMSO-de) 5 7.81 (1H, br.s). 7.72-7.75 
(3H, m), 7.51 (1H, br.s), 7.33-7.44 (6H, m), 7.06 (1H, s), 3.26 {2H, br.s), 2.68-2.80 (4H, m), 
2.34 (3H, s), 1.23 (3H, t, J=7.5 Hz); IR (KBr) a^x 3395, 1664, 1519, 1396, 1161, 1089, 991 
cm'\ 

EXAMPLE 112 

6-CHLORO-2-ETHYL-1-(4-f2-rar(4-METHYLPHENYU SULFONYL1AMINO> 
CARBONYUAIVIINOIETHYUPHENYLVI H-BENZIMID AZOLE-5-CARBOXLIC ACID 
A mixture of 6-chloro-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)suifonyl]amino}carbonyl)amino]ethyl}phenyl)-1H-benzimidazole-5-carboxamide 
(Example 111, 140 mg, 0.26 mmol) and KOH (63 mg, 0.8 mmol) in methanol (10 mL) was 
stirred at 100 °C for 1 day. The mixture was poured into water, acidified with 2N hydrochloric 
acid, and extracted with ethyl acetate (50 mL). The organic layer was washed with brine (30 
mL), dried (Na2S04), and concentrated. The residue was purified by flash column 
chromatography on silica gel eluting with dichloromethane/mathanol (10:1) to afford 36 mg 
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(25%) of the title compound as white solids: mp 145-150 °C; MS (ESI) m/z 541 (M + H)*; H- 
NMR (DMSO-de) 6 8.10 (1H, s), 7.76 (2H. d, J=7.9 Hz), 7.36-7.47 (6H, m), 7.10 (1H, s), 3.28 
(2H, m), 2.69-2.81 (4H, m), 2.34 (3H, s), 1.24 (3H, t, J=7.5 Hz); IR (KBr) a^^^: 3450, 1701, 
1517, 1340, 1163, 1091, 900 cm\ 

5 

EXAMPLE 113 

A/-r6-CHLORO-2-ETHYL-1-(4-^2-r(irf4-METHYLPHENYUSULFQNYUAMINQ> 
CARBONYL)AMIN01ETHYL)PHENYLV1H-BENZIMIDAZOL-5-YL1ACETAMIDE 
STEP 1 . A/-(6-Chloro-1-r4-(2-chloroethvl)phenvi1-2-ethvl-1/-/-benzimidazol-5-vl>acetamide 

10 To a solution of 6-chloro-1-[4-(2-chloroethyl)phenyI]-2-ethyl-1H-benzimidazoi-5-ylamine (step 
6 of Example 110, 100 mg, 0.3 mmoi) in pyridine (7 mL) was added dropwise acetyl chloride 
(0.03 mL, 0.33 mmoi) under nitrogen atmosphere at 0 °C, and the reaction mixture was stirred 
at room temperature for 1 .5 h. The mixture was poured into water (20 mL) and extracted with 
ethyl acetate (50 mL). The organic layer was washed with 2N aqueous NaOH (30 mL), brine 

15 (30 mL), then dried (Na2S04). After removal of solvent, the crude product was purified by 
flash column chromatography on silica gel eluting with hexane/ethyl acetate (1 :3) to afford 110 
mg (98%) of the title compound as white solids: ^H-NMR (CDCI3) 5: 8.66 (1H, s), 7.56 (1H, 
br.s), 7.45 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.2 Hz), 7.12 (1H, s), 3.82 (2H, t, J=7.1 Hz), 3.19 
(2H, t, J=7.1 Hz), 2.77 (2H, q, J=7.6 Hz), 2.26 (3H, s), 1.34 (3H, t, J=7.6 Hz). 

20 

STEP 2. A/-l1-r4-f2-AzidoethvnDhenvn-6-chloro-2-ethvl-1 H-benzimidazol-5-vl)acetamide 

The title compound was prepared according to the procedure described in step 8 of Example 

1 from A/-{6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}acetamide (step 

1) . 

25 ^H-NMR (DMSO-de) 5 8.66 (1H, s), 7.55 (1H, br.s), 7.45 (2H, d, J=8.1 Hz), 7.30 (2H, d, J=8.1 
Hz), 7.11 (1H, s), 3.62 (2H, t, J=7.1 Hz), 3.02 (2H, t, J=7.1 Hz), 2.76 (2H, q, J=7.6 Hz), 2.26 
(3H, s), 1.34 (3H, t, J=7.6 Hz). 

STEP 3. A/-(1-r4-(2-Aminoethvl')phenvl1-6-chloro-2-ethvl-1 /-/-benzimidazoi-5-vl>acetamide 
30 The title compound was prepared according to the procedure described in step 7 of Example 
37 from W-{1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl}acetamide (step 

2) . 

^H-NMR (CDCI3) 5 8.66 (1H, s), 7.55 (1H, br.s), 7.42 (2H, d, J=6.6 Hz), 7.27-7.29 (2H, m), 
7.12 (1H, s), 3.08 (2H, t, J=6.9 Hz), 2.88 (2H, t, J=6.9 Hz), 2.75 (2H, q, J=7.4 Hz), 2.26 (3H, 
35 s), 1.34(3H,t, J=7.4 Hz). 

STEP 4. A/-r6-Chloro-2-ethvl-1 -(4-(2-[((r(4-methvlphenvnsulfonvl1amino) 
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carbonvl)amino1ethvl>phenvl)-1H-benzimidazol-5-vl1acetamide 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from A/-{1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl}acetamide (step 
3). 

5 mp 125-133 °C; MS (ESI) m/z 554 (M + Hf; 'h-NMR (CDCI3) 5 8.64 (1H, s), 7.74 (2H, d, 
J=8.4 Hz), 7.55 (IH, br.s), 7.25-7.39 (1H, s), 7.08 (1H, s), 3.53-3.61 (2H, m), 2.94 (2H, t, 
J=7.1 Hz), 2.75 (2H, q, J=7.4 Hz), 2.41 (3H, s), 2.27 (3H, s), 1.32 (3H, t, J=7.4 Hz); IR (KBr) 
amax3390, 1676, 1517, 1240, 1161, 1089, 1018, 972 cm"\ 

10 EXAMPLE 114 

6-ETHYL-5- (442-rar(4-METHYLPHENYL)SULFONYL1AMINO} 
CARBONYDAMIN01ETHYLIPHENYLV5H-ri,31DIOXOLQr4.5-flBENZIMIDAZQLE 
STEP 1 . 2-l4-r(6-Nitro-1 ,3-benzodioxol-5-vnaminolphenvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of Example 
15 45 from 5-amino-6-nitro-1 ,3-benzodioxol and 4-bromophenylethyl alcohol. 

'h-NMR (CDCI3) 5:10.07 (1H, br.s), 7.62 (IH, s), 7.29 (2H, d, J=8.5 Hz), 7.20 (2H, d, J=8.5 
Hz), 6.58 (IH, s), 5.98 (2H, s), 3.90 (2H, t, J=6.6 Hz), 2.90 (2H, t, J=6.6 Hz). 

STEP 2. 2-(4-r(6-Amino-1 .S-benzodioxol-S-vDaminolphenvDethanol 
20 The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-[(6-nitro-1 ,3-benzodioxol-5-yl)amino]phenyl}ethanol (step 1). 
'h-NMR (CDCI3) 8 7.26 (1H, s), 7.04 (2H, d, J=8.2 Hz), 6.60 (2H, d, J=8.2 Hz), 6.39 (IH, s), 
5.87 (2H, s), 4.96 (1 H, br.s), 3.80 (2H, t, J=6.4 Hz), 3.64 (2H, br.s), 2.76 (2H, t, J=6.4 Hz). 

25 STEP 3. 2-r4-^6-Ethvl-5H-ri.31dioxolor4.5-flbenzimidazol-5-vl)phenvl1ethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(6-amino-1,3-benzodioxol-5-yi)amino]phenyl}ethanol (step 2) and propionyl 
alcohol. 

TLC Rf = 0.5 (hexane/ehtyl acetate = 1 :2). 

30 

STEP 4. 2-r4-(6-Ethvl-5H-n .31dioxolor4.5-f1benzimidazol-5-vnphenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-{4-[(6-amino-1,3-benzodioxol-5-yl)amino]phenyl}ethyl propionate (step 3). 
^H-NMR (CDCI3) 5 7.43 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.19 (IH, s), 6.53 (1H, s), 
35 5.94 (2H, s), 3.98 (2H, t, J=6.4 Hz), 2.99 (2H, t, J=6.4 Hz), 2.73 (2H, q, J=7.4 Hz), 1 .31 (3H, t, 
J=7.4 Hz). 
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STEP 5. 5-r4-(2-Chloroethvnphenvl1-6-ethvl-5H-ri .31clioxolor4.5-flbenzimidazole 
The title compound was prepared according to the procedure described In step 7 of Example 
1 from 2-[4-(6-ethyl-5H-[1 ,3]dioxolo[4,5-flbenzimidazol-5-yl)phenyl]ethanol (step 4). 
^H-NMR (CDCI3) 5 7.42 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.1 Hz), 7.19 (1H, s), 6.54 (1H, s), 
5 5.94 (2H, s), 3.81 (2H, t, J=7.1 Hz), 3^19 (2H, t, J=7.1 Hz), 2.72 {2H, q, J=7.6 Hz), 1 .31 (3H, t, 
J=7,6 Hz). 

STEP 6. 2-r4-(6-Ethvl-5/-/-ri ,3]dioxolor4.5-flbenzimidazol-5-vl)phenvnethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
10 1 from 5-[4-(2-chloroethyl)phenyl]-6-ethyl-5H-[1 ,3]dioxolo[4,5-/]benzimidazole (step 5). 

'h-NMR (CDCis) 5 7.42 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.19 (1H, s), 6.53 (1H, s), 
5.93 (2H, s), 3.60 (2H, t, J=7.1 Hz), 3.00 (2H, t, J=7.1 Hz), 2.73 (2H, q, J=7.6 Hz), 1.31 (3H, t, 
J=7.6 Hz). 

15 STEP 7. 2-r4-f6-Ethvl-5H-[1 ■31dioxolor4.5-flbenzimidazol-5-vl)phenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(6-ethyl-5H-[1,3]dioxolo[4,5-/]benzimidazol-5-yl)phenyl]ethyl azide (step 6). 
^H-NMR (CDCI3) 6 7.40 (2H, d, J=8.2 Hz), 7.22-7.28 (2H, m), 7.19 (1H, s), 6.54 (1H, s), 5.93 
(2H, s), 3.05 (2H, t, J=6.8 Hz), 2.86 (2H, t, J=6.8 Hz), 2.73 (2H, q, J=7.6 Hz), 1.31 (3H, t, 

20 J=7.6 Hz). 

STEP 8. 6-Ethvl-5-(4-(2-r((r(4-methvlphenvl)sulfonvl]amino>carbonvl)amino1ethvl}phenvl)-5H- 
[1 .31dioxolor4.5-flbenzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
25 1 from 2-[4-(6-ethyl-5H-[1 ,3]dioxolo[4,5-flbenzimidazol-5-yl)phenyl]ethylamine (step 7). 

MS (ESI) m/z 507 (M + H)*; ^H-NMR (DMSO-de) 5 7.75 (2H, d, J=8.1 Hz), 7.35-7.37 (6H, m), 
7.16 (1H, s), 6.55 (1H, s), 5.97 (2H, s), 2.76 (2H, t, J=6.9 Hz), 2.65 (2H, q, J=7.6 Hz), 2.50 
(2H, br.s), 2.34 (3H, s), 1.18 (3H, t, J=7.6 Hz). 

30 EXAMPLE 115 

6-ETHYL-5-(4-f2-rar(4-METHYLPHENYL)SULFQNYL1AMINQ> 

CARBQNYDAMIN01ETHYL)PHENYLV5H-ri.31DIOXOLO[4,5-flBENZIMIDA ZOLE. SODIUM 
SALT 

The title compound was prepared according to the procedure described in Example 2 from 6- 
35 ethyl-5-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-5H- 
[1,3]dioxolo[4,5-/]benzimidazoie (Example 114). 

mp 140-155 °C; IR (KBr) a^ax 3384, 2873, 1600, 1519, 1460, 1155, 1128, 1085, 1037, 945, 



-200- 



813 cm"\ 
EXAMPLE 116 

2-ETHYL-1 - (4-(2-ra[(4-METHYLPHENYnSULFQNYUAMINO) 
CARBONYUAMIN01ETHYL)PHENYLV6.7-DIHYDRO-1H-ri ■41DIOXINOr2,3- 
flBENZIMIDAZOLE 

STEP 1 ■ 7-Nitro-2,3-dihvdro-1 .4-benzodioxin-6-amine 

To a mixture of 6,7-dinitro-2,3-dihydrobenzo[1 ,4]dioxin (Takakis, I.M.; Hadjimihalakis, P.M. J. 
Heterocyclic. Chem., 1991, 28, 625., 13 g, 57.8 mmol) and acetic acid (150 mL) was added 
iron powder (9.6 g, 172.5 mmol) at room temperature, Vnen the mixture was refluxed for 30 
min. After cooling, the mixture was filtered through a pad of Celite and the filtrate was 
concentrated. The residue was purified by flash column chromatography on silica gel eluting 
with hexane/ethyl acetate (gradient elution from 1:1 to 1:2) to afford 3.22 g (28%) of the title 
compound as orange solid: 'h-NMR (CDCy 5 7.67 (1H, s), 6.23 (1H, s), 5,85 (2H, br.s), 4.19- 
4,33 (4H, m). 

STEP 2. 2-(4-rf7-Nitro-2.3-dihvdro-1 ■4-benzodioxin-6-vnaminolphenvl>ethanol 
The title compound was prepared according to the procedure described in step 1 of Example 
45 from 7-nitro-2,3-dihydro-1,4-benzodioxin-6-amine (step 1) and 4-bromophenylethyl alcohol. 
'h-NMR (CDCI3) 5 7.77 (1H, s), 7.26 (2H, d, J=8.4 Hz), 7.19 (2H, d, J=8.4 Hz), 6.64 (1H, s), 
4.20-4.31 (4H, m), 3.89 (2H, t, J=6.4 Hz), 2.88 (2H, t, J=6.4 Hz). 

STEP 3. 2-f4-r(7-Amino-2,3-dihvdro-1 .4-benzodioxin-6-vl)amino1phenvl}ethanol 
The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-[(7-nitro-2,3-dihydro-1 ,4-benzodioxin-6-yl)amino]phenyl}ethanol (step 2). 
^H-NMR (CDCI3) 8 7.02-7.05 (2H, m), 6.62-6.65 (3H, m). 6.33 (1H, s), 5.00 (1H, br.s), 4.15- 
4.24 (4H, m), 3.79 (2H, t, J=6.6 Hz), 3.53 (2H, br.s), 2.76 (2H, t, J=6.6 Hz). 

STEP 4. 2-r4-(2-Ethvl-6.7-dihvdro-1 H-U .41dioxinor2.3-flbenzimidazol-1 -yHphenvllethvl 
propionate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(7-amino-2,3-dihydro-1,4-benzodioxin-6-yl)amino]phenyl}ethanol (step 3) and 
propionyl chloride. 

TLC Rf = 0.5 (hexane : ethyl acetate = 1 :2). 

STEP 5. 2-r4-(2-Ethvl-6.7-dihvdro-1H-ri .41dioxinor2.3-flbenzimidazol-1-v nphenvl1ethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
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1 from 2-{4-[(7-amino-2,3-dihydro-1 ,4-benzodioxin-6-yl)amino]phenyl}ethyl propionate (step 

4) . 

^H-NMR (CDCI3) 5 7.42 (2H, d, J=8.1 Hz), 7.25-7.28 (3H, m), 6.58 (1H, s), 4.21-4.27 (4H, m), 
3.97 (2H, t, J=6.6 Hz), 2.98 (2H, t, J=6.6 Hz), 2.74 (2H, q, J=7.3 Hz), 1.31 (3H, t, J=7.3 Hz). 

5 

STEP 6. 1-r4-(2-Chloroethvnphenvl1-2-ethvl-6.7-dihvdro-1 H-\^ ■41dioxinor2.3-flbenzimidazole 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(2-ethyl-6,7-dihydro-1H-[1,4]dioxino[2,3-flbenzimidazol-1-yl)phenyl]ethanoi (step 

5) . 

10 'h-NMR (CDCI3) 8 7.40 (2H, d, J=8.1 Hz), 7.26-7.39 (3H, m), 6.58 (1H, s), 4.25 (4H, s), 3.80 
(2H, t, J=7.3 Hz), 3.20 (2H, t, J=7.3 Hz), 2.74 (2H, q, J=7.6 Hz), 1.31 (3H, t, J=7.6 Hz). 

STEP 7. 2-r4-f2-Ethvl-6.7-dihvdro-1/-/-ri.41dioxinor2.3-flbenzimidazol-1-vl)phenvnethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
15 1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-6,7-dihydro-1H-[1,4]dioxino[2,3-flbenzimidazole 
(step 6). 

'h-NMR (CDCIa) 5 7.40 (2H, d, J=8.3 Hz), 7.24-7.29 (3H, m), 6.57 (1H, s), 4.21-4.26 (4H. m), 
3.59 (2H, t, J=7.0 Hz), 2.99 (2H, t, J=7.0 Hz), 2.73 (2H, q, J=7.5 Hz), 1.30 (3H, t, J=7.5 Hz). 

20 STEPS. 2-r4-(2-Ethvl-6.7-dihvdro-1 H-n, 4]dioxinor2,3-flbenzimidazol-1-vnphenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-6,7-dihydro-1H-[1,4]dioxino[2,3-flbenzimidazol-1-yl)phenyl]ethyl azide 
(step 6). 

^H-NMR (CDCI3) 5 77.40 (2H, d, J=8.3 Hz), 7.24-7.27 (3H, m), 6.62 (1H, s), 4.21 (4H, s), 
25 3.24-3.26 (2H, m), 3.1 1 (2H, t, J=6.9 Hz), 2.72 (2H, q, J=7.4 Hz), 1 .30 (3H, t, J=7.4 Hz). 

STEP 9. 2-Ethvl-1-(4-{2-rd[(4-methvlphenvl)sulfonvl1amino>carbonvl)amino]ethvl|phenvl)-6,7- 
dihvdro-1H-ri ■41dioxinor2.3-f!benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
30 1 from 2-[4-(2-ethyl-6,7-dihydro-1H-[1,4]dioxino[2,3-flbenzimidazol-1-yl)phenyl]ethylamine 
(step 8). 

MS (ESI) m/z 521 (M + H)'; 'h-NMR (CDCI3) 5 7.76 (2H, d, J=8.4 Hz), 7.18-7.31 (7H, m), 
6.64 (1H, br.s), 6.56 (1H, br.s), 4.24 (4H, s), 3.56 (2H, t, J=6.9 Hz), 2.90 (2H. t. J=6.9 Hz), 
2.70 (2H, q, J=7.6 Hz), 2.41 (3H, s), 1.27 (3H, t, J=7.6 Hz). 

35 

EXAMPLE 117 

2-ETHYL-1 - (4-f2-r(m4-METHYLPHENYL)SULFQNYL1AMIN01 



-202- 



CARBONYUAMIN01ETHYUPHENYU-6.7-DIHYDRO-1 H-U ,4]D IOXINOr2,3- 
flBENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-1-{4-{2-[({[{4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-6,7-dihydro-1H- 
5 [1 ,4]dioxino[2,3-/]benzimidazole (Example 1 1 6). 

mp 162-173 °C; ^H-NMR (DMSO-de) 5 7.83 (2H, d, J=8.0 Hz), 7.58 (2H, d, J=8.6 Hz), 7.54 
(2H, d, J=8.0 Hz), 7.35 (2H, d, J=8.6 Hz), 7.29 (1H, s), 6.68 (1H, s), 4.42 (4H, s), 3.38 (2H, 
br.s), 2.94 (2H, t, J=6.9 Hz), 2.86 {2H, q, J=7.6 Hz), 2.49 (3H, s), 1.39 (3H, t, J=7.6 Hz); IR 
(KBr) amax3360, 2875, 1596, 1516, 1468, 1335, 1167, 1130, 1064, 920 cm"V 

10 

EXAMPLE 118-Example 161 

The compounds disclosed hereinafter were prepared according to the following procedure: To 
a solution of requisite commercially available sulfonamide (0.05 mmol) in DMF (1 mL) was 
added a suspension of NaH (0.1 mmol) in DMF (0.5 mL) and the mixture was shaken for 5 

15 min. To this mixture was added a solution of phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H- 
imidazo[4,5-/E)]pyridin-3-yl)phenyl]ethylcarbamate (step 1 of Example 18, 7 mg, 0.05 mmol) in 
DMF (0.5 mL), and the mixture was shaken at room temperature for 30 min. After removal of 
DMF by nitrogen blow, the residue was dissolved in water (3 mL) and loaded onto a 0.5g/3mL 
BondElute SCX. The solid phase was washed with MeOH (5 mL), and then eluted with 10% 

20 HCl/MeOH (3 mL). The eluate was concentrated under reduced pressure to give the title 
compound. 

EXAMPLE 118 

3-(4-{2-[({[(3,4- 

25 DICHL0R0PHENYL)SULF0NYL1AMIN0)CARB0NYL)AMIN01ETHYL)PHENYLV2-ETHYL- 
5.7-DIMETHYL-3^/-IMIDAZOr4,5-b1PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 546.6 (M + H)^. 

EXAMPLE 119 

30 2-ETHYL-3-{4-r2-(fra3- 

NITROPHENYL)SULFONYL)AMiNO]CARBONYL>AMINO')ETHYL1PHENYLV5.7-DlMETHYL- 
3H-IMIDAZOr4.5-b1PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 523.3 (M + H)\ 



35 EXAMPLE 120 

3-(4-(2-r(irf4-CHLOROPHENYL^SULFONYL1AMINO)CARBONYL)AMlN01ETHYL)PHENYL)- 
2-ETHYL-5.7-DiMETHYL-3H-lMIDAZO[4.5-fo1PYRIDlNE. HYDROCHLORIDE 
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MS(ESI) m/z512.5(M + Hr. 

EXAMPLE 121 

2- ETHYL-3-M-r2-ar((4- 

5 NITROPHENYL)SULFONYUAIVIIN01CARBONYUAMINO^ETHYUPH ENYL)-5.7-DIMETHYL- 
3H-lMIDAZO[4.5-b]PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 523.3 (M + H)^ 

EXAMPLE 122 

10 N-r4-(^ra2-r4-(2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-b1PYRIDIN-3- 

YL1PHENYL1ETHYL>AMINO^CARBONYL1AMINO)SULFONYL)PHENYL1-2,2- 
DIMETHYLPROPANAMIDE. HYDROCHLORIDE 
MS (ESI) m/z 577.5 (M + H)". 

15 EXAMPLE 123 

3- (4-(2-rarf2-CHLOROPHENYL)SULFONYL1AMINO>CARBONYL)AMIN01ETHYLlPHENYL)- 

2- ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-]b1PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 512.4 (M + H)\ 

20 EXAMPLE 124 

3- (4-f2-r((r(3-CHLOROPHENYL)SULFONYL1AMINO>CARBONYL)AMIN01ETHYL)PHENYL)- 

2- ETHYL-5.7-DIMETHYL-3H-IMIDAZ0r4.5-jb1PYRlDINE. HYDROCHLORIDE 
MS (ESI) m/z 512.5 (M + H)". 

25 EXAMPLE 125 

3- (4-(2-ra[(5-CHLORO-2-THIENYL^SULFONYUAMINO> 

CARBONYL)AMINQ1ETHYUPHENYLV2-ETHYL-5.7-DIMETHYL-3H-IMiDAZOr4.5- 
iblPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 518.6 (M + H)^ 

30 

EXAMPLE 126 

3-(4-l2-rar(5-BROMO-2-THIENYL)SULFQNYL1AMINO> 

CARBONYL^AMIN01ETHYLlPHENYLV2-ETHYL-5.7-DIMETH YL-3H-lMIDAZOr4,5- 
jblPYRIDINE. HYDROCHLORIDE 
35 MS (ESI) m/z 564.2 (M + H)*. 

EXAMPLE 127 
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2- ETHYL-3-f4-r2-afa2-METHYL-5-NITRO-PHENYUSULFONYL>AMI N01CARBONYU 
AMINO)ETHYL1PHENYQ-5.7-DIMETHYL-3H-IMIDAZOr4,5-b1PYRIDINE, HYDROCHLORIDE 
MS (ESI) m/z 537.3 (M + H)*. 

EXAMPLE 128 

3- (4-mf(r(3.4-DlMETHOXYPHENYUSULFONYL1AMINO) 

CARBONYL1AMIN01ETHYUPHENYLV2-ETHYL-5.7-DIMETHYL -3H-IMIDAZOr4.5- 
folPYRlDINE. HYDROCHLORIDE 
MS (ESI) m/z 538.4 (M + H)^ 

EXAMPLE 129 

3-(4-T2-[ar(4-BUTYLPHENYL)SULFONYL1AMINO)CARBONYL)AMIN 01ETHYL)PHENYL)-2- 
ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4,5-ib1PYRIDINE, HYDROCHLORIDE 
MS (ESI) m/z 534.5 (M + H)". 

EXAMPLE 130 

2-ETHYL-3-(4-f2-rar(4-METHOXYPHENYL^SULFONYL1AMINO> 

CARBONYL)AMIN01ETHYL>PHENYL)-5.7-DIMETHYL-3H-IMIDAZOr4.5-ib1PYRIDINE, 

HYDROCHLORIDE 

MS (ESI) m/z 508.4 (M + H)'. 

EXAMPLE 131 

2- ETHYL-5.7-DIMETHYL-3-f4-(2-(rar5-(PHENYLSULFANYLV2- 

THIENYL1SULFONYL)AMINO')CARBONYL1AMINOIETHYL)PHENYL 1-3H-IMIDAZOr4.5- 
iblPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 592.4 (M + H)^ 

EXAMPLE 132 

3- (4-(2-rar(3.5-DICHLOROPHENYL)SULFONYUAMINO) 

CARBONYL)AMIN01ETHYLIPHENYLV2-ETHYL-5,7-DIMETHYL-3H-lMIDAZOr4,5- 
falPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 546.6 (M + H)". 

EXAMPLE 133 

3-(4-f2-r({r(2-BROMOPHENYL)SULFONYUAMINO)CARBONYL^AMlN01ETH YL>PHENYL)-2- 
ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4,5-ib1PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 558.0 (M + H)". 
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EXAMPLE 134 

3-a-(2-r((r(4.5-DICHLORO-2-THIENYL^SULFONYUAIVIINO)CARBONYL') 
AMIN01ETHYL>PHENYLV2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-b1PYRIDINE, 
5 HYDROCHLORIDE 

MS (ESI) m/z 552.6 (M + Hf. 

EXAMPLE 135 

3-r4-(2-(raf2-(2.4-DICHLOROPHENOXYPHENYL1SULFONYL>AMINO) 
10 CARBONYL1AMINO>ETHYL)PHENYL1-2-ETHYL-5.7-DIMETHYL-3H-lMIDAZOr4.5- 
iblPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 638.8 (M + H)*. 

EXAMPLE 136 

15 3-(4-f2-r((rf5-CHLORO-1.3-DIMETHYL-1H-PYRAZOL-4-YL)SULFONYL1AMINOl 

CARBONYL)AMIN01ETHYL)PHENYL)-2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5- 
jblPYRIDlNE, HYDROCHLORIDE 
MS (ESI) m/z 530.3 (M + H)*. 

20 EXAMPLE 137 

3-(4-(2-r({r(2.4-DIMETHYL-1.3-THIAZOL-5-YL)SULFONYL1AMINO)CARBONYL) 

AMIN01ETHYL>PHENYLV2-ETHYL-5,7-DIMETHYL-3H-iMIDAZOr4,5-ib1PYRIDINE, 

HYDROCHLORIDE 

MS (ESI) m/z 523.2 (M + H)\ 

25 

EXAMPLE 138 

3-(4-l2-r((r(4-CYANOPHENYL)SULFONYL1AMINO)CARBONYL)AMIN01ETHYLlPHENYLV2- 
ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-f)1PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 503.2 (M + H)*. 

30 

EXAMPLE 139 

3-(4-{2-[( { K3,4- 

DIFLU0R0PHENYL)SULF0NYUAMIN0)CARB0NYL)AMIN01ETHYL)PHENYLV2-ETHYL- 
5.7-DIMETHYL-3H-lMIDAZOr4.5-b1PYRIDINE. HYDROCHLORIDE 
35 MS (ESI) m/z 514.3 (M + H)^ 

EXAMPLE 140 
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3-(4-f2-rf(r(2.5-DICHLORO-3-THIENYUSULFONYL1AMINO> 

CARBONYDAMIN01ETHYUPHENYU-2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5- 
blPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 552.3 (M + H)^ 

5 

EXAMPLE 141 

N-r5-f!ra2-f4-(2-ETHYL-5.7-DIMETHYL-3H-iMIDAZOr4,5-b1PYRIDIN-3- 
YL^PHENYL1ETHYLyAMINO)CARBONYL1AMINO)SULFONYLV1.3.4-THIADIAZOL-2- 
YL1ACETAMIDE. HYDROCHLORIDE 
10 MS (ESI) m/z 543.0 (M + H)". 

EXAMPLE 142 

3-(4-r2-ara4-CHLQRO-3-NITROPHENYUSULFONYL1AMIN01 
CARBONYL)AMINO^ETHYUPHENYLV2-ETHYL-5.7-DiMETHYL-3H-IMiDAZOr4.5- 
15 ibIPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 557.2 (M + H)'. 

EXAMPLE 143 

3-(4-f2-rar(4-BUTOXYPHENYL)SULFQNYL1AMINO>CARBONYL)AMINQ1ETHYL!PHENYL)- 
20 2-ETHYL-5.7-DiMETHYL-3H-IMIDAZOr4.5-d1PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 550.4 (M + H)". 

EXAMPLE 144 

3-r4-(2-(r(ir2.6-DlCHLORO-4-(TRIFLUOROMETHYL)PHENYL1SULFONYL)AMINO) 
25 CARBONYUAMINOIETHYL)PHENYL1-2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5- 
blPYRlDINE, HYDROCHLORIDE 
MS (ESI) m/z 614.4 (M + H)'. 

EXAMPLE 145 

30 3-r4-f2-(ra[4-(1-ADAMANTYL^PHENYUSULFONYL)AMlNO) 

CARBONYL1AMINOIETHYL)PHENYL1-2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5- 
blPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 612.4 (M + H)*. 

35 EXAMPLE 146 

3-M-(2-rarf4.5-DIBRQMO-2-THIENYL1SULFONYL1AMINO) 

CARBONYL^AMIN01ETHYLIPHENYLV2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5- 
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blPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 642.0 (M + H)^ 

EXAMPLE 147 

5 2-ETHYL-5,7-DIMETHYL-3-r4-(2-(r(ir5-(2-THIENYLSULFANYLV2- 

THIENYL1SULFONYL>AMINO)CARBONYL1AMINO>ETHYLPHENYL1-3H-IMIDAZOr4.5- 
/JIPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 598.2 (M + H)'. 

10 EXAMPLE 148 

3-f4-(2-r((rf4-TERT-BUTYLPHENYL)SULFONYL1AMINO> 

CARBONYL)AMIN01ETHYL>PHENYLV2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5- 
iblPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 534.4 (M + H)*. 

15 

EXAMPLE 149 

3-f4-(2-rarf4-AMINO-3-CHLOROPHENYL)SULFONYL1AMINO} 
CARBONYL)AMIN01ETHYL>PHENYL)-2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5- 
iblPYRIDINE, HYDROCHLORIDE 
20 MS (ESI) m/z 527.3 (M + H)". 

EXAMPLE 150 

2- ETHYL-5,7-DIMETHYL-3-(4-f2-r(fr(2.4,5-TRICHLOROPHENYL)SULFONYL1AMINOI 
CARBONYL>AMIN01ETHYL>PHENYL)-3H-IMIDAZOF4.5-blPYRlDINE. HYDROCHLORIDE 

25 MS (ESI) m/z 580.4 (M + H)*. 

EXAMPLE 151 

3- (4-(2-r((r(2,5- 

DIMETHOXYPHENYL)SULFONYLlAMINO>CARBONYL)AMIN01ETHYL)PHENYLV2-ETHYL- 
30 5.7-DIMETHYL-3^7-lMIDAZOr4.5-fo1PYRIDINE, HYDROCHLORIDE 
MS (ESI) m/z 538.3 (M + H)^ 

EXAMPLE 152 

3-(4-(2-r((r(6-ETHOXY-1.3-BENZOTHIAZOL-2-YL)SULFQNYL1AMINO)CARBONYL) 
35 AMIN01ETHYLlPHENYLV2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-b1PYRiDINE. 
HYDROCHLORIDE 
MS (ESI) m/z 579.1 (M + H)*. 
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EXAMPLE 153 

3-(4-l2-r((r(2-AMINO-4-CHLOROPHENYL^SULFONYL1AMINQ) 
CARBONYL)AM!N01ETHYL>PHENYU-2-ETHYL-5.7-DIMETHYL-3H- IMIDAZOr4,5- 
blPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 527.2 (M + Hf. 

EXAMPLE 154 

2- ETHYL-5.7-D[IVlETHYL-3-r4-(2-irar5-(2-THIENYLSULFONYL)-2- 
THIENYUSULFONYL>AMINO)CARBONYL1AMINO)ETHYL)PHENYL 1-3H-IMIDAZOr4,5- 
blPYRIDINE, HYDROCHLORIDE 

MS (ESI) m/z 630.2 (M + H)^ 

EXAMPLE 155 

3- r4-f2-(rar2-CHLORO-5-(TRIFLUOROMETHYLPHENYL1SULFONYL>AMINO) 
CARBONYL1AMINO)ETHYL^PHENYL1-2-ETHYL-5.7-DIME THYL-3H-IMIDAZOr4.5- 
blPYRIDINE. HYDROCHLORIDE 

MS (ESI) m/z 580.2 (M + H)". 

EXAMPLE 156 

3-(4-[2-ar(2.3-DIHYDRO-1.4-BENZODIOXIN-6-YLSULFONYL)AMIN01CARBONYL)AMINO) 

ETHYL1PHENYLV2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-ib1PYRIDINE. 

HYDROCHLORIDE 

MS (ES!) m/z 536.2 (M + H)*. 

EXAMPLE 157 

2- ETHYL-5.7-DIMETHYL-3-r4-(2-(r({r2-fPHENYLSULFANYLPHENYL1SULFONYL} 
AMINO^CARBQNYL1AMINOlETHYLPHENYL1-3H-IMiDA ZOf4.5-fo1PYRIDINE. 
HYDROCHLORIDE 

MS (ESI) m/z 586.3 (M + H)". 

EXAMPLE 158 

3- f4-(2-r(^r(4-CHLORO-2.5-DlMETHYLPHENYL^SULFQNYL1AMlNO) 
CARBONYL^AMiN01ETHYLlPHENYLV2-ETHYL-5.7-DIMETHYL-3H -IMIDAZOr4.5- 
blPYRIDINE. HYDROCHLORIDE 

MS (ESI) m/z 540.3 (M + H)'. 
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EXAMPLE 159 

3-(4-(2-rarf3-BROMO-5-CHLORQ-2-THIENYDSULFONYL1AMlNO>CARBONYL) 
AMINQ1ETHYUPHENYLV2-ETHYL-5.7-DIMETHYL-3H-IMlDAZOr4.5-b1PYRIDINE. 
HYDROCHLORIDE 
5 MS (ESI) m/z 598.1 (M + H)'. 

EXAMPLE 160 

2- ETHYL-5.7-DIMETHYL-3-(4-f2-rar(4-VINYLPHENYLlSULFONYL1AMIN01CARBONYL) 
AMIN01ETHYL)PHENYLV3H-IIVllDAZOr4.5-ib1PYR]DINE. HYDROCHLORIDE 

10 MS (ESI) m/z 504.4 (M + H)*. 

EXAMPLE 161 

METHYL 2.4-DICHLORO-5-ara2-r4-f2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-b1PYRIDIN- 

3- YL^PHENYL1ETHYL>AMINO^CARBONYL1AMINO>SULFONYLBENZOATE, 
15 HYDROCHLORIDE 

MS (ESI) m/z 604.5 (M + H)'. 

EXAMPLE 162-Example 194 

The compounds disclosed hereinafter were prepared according to the following procedure: To 
20 a mixture of requisite commercially available carbonic acid and dichloromethane was added 
1-ethyI-3-(3-dimethyiaminopropyl)carbodiimide, hydrochloride (WSC) (0.05 mmol, 0.5 mL), 
then to the reaction mixture was added a solution of 3-amino-4,6-dimethyl-2-(4-{2-[({[(4- 
methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}anilino)pyridine* (0.038 mmol) in 
dichloromethane (0.5 mL) at room temperature. The reaction mixture was stirred for 3 days 
25 at room temperature, then stirred for an additional 1 day at 40 °C. After removal of the 
solvent, the residue was dissolved in MeOH (1 mL) and the solution was filtered through a 
membrane filter. The filtrate was purified by preparative LC/MS (Shiseido capceli pack UG80 
C18 (4.6 X 50mm) eluting with MeOH/0.1%HCOOH (v/v, 20/80 to 90/10)) to give the title 
compound. 

30 

*3-Amlno-4,6-dimethyl-2-(4-{2-[({[(4-methylphenyl)sulfonyl]amlno}carbonyl)amino]ethyl} 
anilino)pyridine was prepared as follows; 

STEP 1, 3-(4-r(4,6-Dimethvl-3-nitro-2-pvridinvnaminolphenvl)propanoic acid 
To a solution of 2-chloro-4,6-dimethyl-3-nitropyridlne (17.9 g, 96 mmol) and methyl 3-(4- 
35 aminophenyl)propanoate (19 g, 96 nmol) in DMSO (100 mL) was added N,N- 
diisopropylethylamlne (26 g, 200 mmol), and the reaction mixture was heated at 140 °C 
overnight. The reaction mixture was partitioned between water (400 mL) and ethyl 



^210- 



acetate/toluene (v/v, 2:1 , 300 mL). The organic phase was separated and the aqueous phase 
was extracted with ethyl acetate/toluene (v/v, 2:1, 200 mL). The combined organic extracts 
were washed with brine (200 mL), dried (Na2S04), and concentrated. To a solution of 
residual oil in methanol (100 mL) was added 2 N aqueous NaOH (150 mL, 300 mmol) and the 
5 resulting mixture was stirred at room temperature for 2 h. The volatile component was 
removed under reduced pressure and the residue was washed with ethyl acetate (200 mL). 
The aqueous phase was acidified with 2N hydrochloric acid (200 mL, 400 mmol) and 
extracted with ethyl acetate (3 x 200 mL). The extracts were washed with brine (200 mL), 
dried (Na2S04), and concentrated to give 23.2 g (77%) of the title compound as pale brown 
10 solids. 

^H-NMR (CDCI3) 6: 9.57 (1H, s), 7.56 (2H, d, J=8.4 Hz), 7.19 (2H, d, J=8.4 Hz), 6.52 (1H, s), 
2.95 (2H, t, J=7.5 Hz), 2.66 (2H, t, J=7.5 Hz), 2.55 (3H, s). 2.43 (3H, s). 

STEP 2, Phenyl 2-(4-r(4.6-dimethvl-3-nitro-2-pvridinvl)aminolphenvl)ethvlcarbamate 
15 To a stirred solution of 3-{4-[(4,6-dimethyl-3-nitro-2-pyridiny!)amino]phenyl}propanoic acid 
(step 1, 10 g, 31.7 mmol) in dioxane (200 mL) was added diphenylphosphoryl azide (DPPA) 
(7.54 ml, 35 mmol) and triethylamine (4.87 mL, 35 mmol). The reaction mixture was heated 
at 120 °C for 2 h. To the reaction mixture was added phenol (6.6 g, 70 mmol) and the 
reaction mixture was refluxed. After 3 h, to the reaction mixture was added an additional 
20 amount of phenol (3.3 g, 35 mmol). The resulting mixture was heated under reflux 
temperature overnight. The volatile component was removed and the residue was partitioned 
between aqueous 10% aqueous citric acid (200 mL) and ethyl acetate (300 mL). The organic 
phase was separated and the aqueous phase was extracted with ethyl acetate (300 mL). The 
combined organic extracts were washed with water (300 mL) and brine (300 mL), then dried 
25 (Na2S04), and concentrated. The crude product was purified by flash column 
chromatography on silica gel eluting with hexane/EtOAc (2:1) to afford 10.3 g (77%) of the title 
compound as orange solids. 

^H-NMR (CDCI3) 5: 9.60 (1H, s), 7.61 (2H, d, J=8.6 Hz), 7.38-7.32 (2H, m), 7.24-7.16 (3H, m), 
7.14-7.09 (2H, m), 6.54 (1H, s), 5.06 (1H, br.s), 3,58-3.50 (2H, m), 2.89 (2H, t, J=6,9 Hz), 2.56 
30 (3H, s), 2.44 (3H. s). 

STEP 3. 4.6-Dimethvl-2-(4-f2-rf(r(4-methvlphenvl)sulfonvnamino> 
carbonvl)amino1ethvl}anilino)-3-nitropvridine 

To a stirred solution of phenyl 2-{4-[(4,6-dimethyl-3-nitro-2- 
35 pyridinyl)amino]phenyl}ethylcarbamate (step 2, 10.0 g, 24.6 mmol) and p-toluenesulfonamide 
(6.3 g, 36.8 mmol) in DMF (lOOmL) was added sodium hydride (2.0 g, 50 mmol). The 
reaction mixture was stirred at room temperature for 1 h. The reaction mixture was poured 
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into water (300 mL) and extracted with ethyl acetate/toluene (v/v, 2:1, 2x 300 ml). The 
organic extracts were washed with water (100 mL) and brine (200 mL), then dried (Na2S04). 
Removal of the solvent gave crude product. Recrystallization from ethyl acetate gave 9.6 g 
(81%) of the title compound as brown solids. The mother liquor was concentrated and the 
residue was purified by flash column chromatography on silica gel eiuting with hexane/ethyl 
acetate (1:1) to afford 1.9 g (16%) of the title compound as brown solids. 
'h-NMR (CDCI3) 5: 9.75 (1H, s), 7.62 (2H, d, J=8.4 Hz), 7.59 (2H, d, J=8.4 Hz), 7.26 (2H, d, 
J=8.4 Hz), 7.15 (2H, d, J=8.4 Hz), 6.62-6.50 (2H, m), 3.55-3.42 (2H, m), 2.80 (2H, t, J=6.9 
Hz), 2.56 (3H, s), 2.43 (3H, s), 2.39 (3H, s). 

STEP 4, 3-Amino-4,6-dimethvl-2-(4-(2-ra[(4-methvlphenvnsulfonvnamino> 
carbonvl')amino1ethvl)anilino)pvridine 

To a solution of 4,6-dimethyl-2-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}anilino)-3-nitropyridine (step 3, 11.4 g, 23.6 
mmol) in methanol (250 mL) was added 10% Pd-C (2.0 g). The resulting mixture was stirred 
under the medium pressure of hydrogen (4.0 kgf/cm^) for 4 h. The catalyst was removed by 
filtration, and the filtrate was concentrated. The residue was recrystallized from ethyl acetate 
to afford 9.0 g (85%) of the title compound as off white solids. 

'h-NMR (CDCI3) 5: 7.69 (2H, d, J=8.0 Hz), 7.26 (2H, d, J=8.0 Hz), 7.00-6.95 (4H, m), 6.61 
(1H, s), 6.24 (1H, br.s), 3.44-3.38 (2H, m), 2.70 (2H, t, J=6.7 Hz), 2.39 (3H, s), 2.33 (3H, s). 
2.19 (3H, s). 

EXAMPLE 162 

5.7-DIMETHYL-3-(4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINO> 

CARBONYL)AMIN01ETHYL^PHENYLV2-r3-QXO-3-(2-THIENYL)PR OPYL1-3H-IMIDAZOF4,5- 

blPYRIDINE. FORMATE 

MS (ESI) m/z 602.48 (M + H)'. 

EXAMPLE 163 

5.7-DIMETHYL-3-(4-f2-r»rf4-METHYLPHENYL^SULFONYL1AMlNO) 
CARBONYL^AMIN01ETHYLlPHENYLV2-(PHENOXYMET HYLV3H-IMIDAZOr4.5- 
blPYRIDINE. FORMATE 
MS (ESI) m/z 570.5 (M + H)^ 

EXAMPLE 164 

5.7-DIMETHYL-3-(4-(2-rar(4-METHYLPHENYL)SULFONYUAMINO} 
CARBONYL-)AMIN01ETHYL>PHENYL)-2-r2-(3-PYRIDINYL)ETHYL1-3H-IMIDAZOr4,5- 
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blPYRIDINE. FORMATE 

MS (ESI) m/z 569.49 (M + Hf . 

EXAMPLE 165 

5.7-DIMETHYL-3-(4-(2-r(m4-METHYLPHENYDSULFO NYnAMINO> 
CARBONYUAMIN01ETHYUPHENYLV2-(3-OXO-3-PHEN YLPROPYU-3^/-IMIDAZOr4,5- 

felPYRIDINE. FORMATE 

MS (ESI) m/z 596.28 (M + H)\ 

EXAMPLE 166 

5.7-DIMETHYL-3-(4-f2-rar(4-METHYLPHENYL)SULFO NYL1AMINO> 

CARBONYL)AMIN01ETHYL\PHENYL)-2-(3-PHENYLPRO PYLV3H-IMIDAZQr4.5- 

blPYRIDINE. FORMATE 

MS (ESI) m/z 582.52 (M + H)'. 

EXAMPLE 167 

2-fETHOXYMETHYLV5.7-DIMETHYL-3-(4-(2-rar(4-METHYLPHENYL^S ULFONYUAMINO) 
CARBONYLmMIN01ETHYQPHENYLV3H-IMIDAZOr4 .5-b1PYRIDINE. FORMATE 
MS (ESI) m/z 522.46 (M + H)\ 

EXAMPLE 168 

5 .7-D IM ETHYL-3-(4-(2-rarf4-M ETHYLPHEN YDSU LFONYLIAMINO) 

CARBONYL)AMIN01ETHYL)PHENYLV2-rfPHENYLSULFANYL^METHYL1-3H-IMIDAZOr4,5- 

blPYRIDINE. FORMATE 

MS (ESI) m/z 586.49 (M + H)\ 

EXAMPLE 169 

5.7-DIMETHYL-3-(4-(2-r({[(4-METHYLPHENYDSULFONYUAMIN01 

CARBONYL^AMlN01ETHYnPHENYLV2-PENTYL-3H-IMIDAZOr4.5-b1PYRIDINE. FORMATE 
MS (ESI) m/z 534.51 (M + H)'. 

EXAMPLE 170 

5.7-DIMETHYL-3-(4-(2-raf(4-METHYLPHENYL^SULFONYL1AMINO! 

CARBONYL^AMIN01ETHYL^PHENYLV2-f2-PHENYLETHYLV3H-IMIDAZOf4.5-b1PYRlDINE, 
FORMATE 

MS (ESI) m/z 568.51 (M + H)*. 



-213- 



EXAMPLE 171 

2-(3-BUTYNYLV5.7-DIIVIETHYL-3-f4-f2-U<r(4-METHYLPHENYL)SULFQNYUAMINO) 
CARBONYUAMIN01ETHYUPHENYLV3H-IMIDAZOf4.5-b1PYRIDINE, FORMATE 
MS (ESI) m/z 516.45 (M + Hf . 

5 

EXAMPLE 172 

5.7-DIMETHYL-3-(4-f2-rar(4-METHYLPHENYnSULFONYL1AMINO) 
CARBONYUAMIN01ETHYLIPHENYLV2-(3-THlENYLMETHYLV3H-IMIDAZOr4.5- 
blPYRIDINE. FORMATE 
10 MS (ESI) m/z 560.44 (M + H)'. 

EXAMPLE 173 

5.7-DIMETHYL-3-(4-l2-raf(4-METHYLPHENYL')SULFONYL1AMINO) 
CARBONYL)AMIN01ETHYL>PHENYL)-2-f4-PENTYNYLV3AY-IMIDAZOr4.5-b1PYRIDINE. 
15 FORMATE 

MS (ESI) m/z 530.46 (M + H)^ 

EXAMPLE 174 

5.7-D IMETHYL-3-(4-(2-rar(4-M ETH YLPH ENYDSU LFON YL1AM I NO> 
20 CARBONYL)AMIN01ETHYLlPHENYL)-2-f2-THIENYLMETHYL-)-3H-IMIDAZOr4.5- 
blPYRIDINE. FORMATE 
MS (ESI) m/z 560.44 (M + H)'. 

EXAMPLE 175 

25 5.7-D!METHYL-3-(4-(2-r(m4-METHYLPHENYL^SULFQNYUAMINO) 

CARBONYL^AMIN01ETHYL)PHENYLV2-(3-PYRIDINYLMETHYLV3H-IMIDAZOr4.5- 

blPYRIDINE. FORMATE 

MS (ESI) m/z 555.48 (M + H)^ 

30 EXAMPLE 176 

5.7-DIMETHYL-3-(4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINO} 

CARBONYL)AMIN01ETHYUPHENYLV2-r(2EV2-PENTENYU-3H-IMIDAZO r4.5-ib1PYRIDINE. 
FORMATE 

MS (ESI) m/z 532.48 (M + H)^ 

35 

EXAMPLE 177 

2-BENZYL-5.7-DIMETHYL-3-(4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINO> 
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CARBONYL^AMIN01ETHYUPHENYLV3H-IIVIIDAZO[4.5-ib]PYR{DINE. FORMATE 
MS (ESI) m/z 554.48 (M + Hf. 

EXAMPLE 178 

5 2-(CYANOMETHYU-5,7-DIMETHYL-3-(4-(2-r(([(4-METHYLPHENYL)SULFONYUAMINO} 
CARBONYUAMlN01ETHYL)PHENYU-3H-IMIDAZOr4.5-ib1PYRIDINE. FORMATE 
MS (ESI) m/z 503.41 (M + H)'. 

EXAMPLE 179 

10 2-(METHOXYMETHYL)-5.7-DIMETHYL-3-(4-^2-r((r(4-METHYLPHENYL)SULFONYU 

AMINO}CARBONYL)AMINO]ETHYL}PHENYL)-3^/-IMIDAZOr4,5-b1PYR!DINE, FORMATE 
MS (ESI) m/z 508.44 (M + H)*. 

EXAMPLE 180 

15 2-HEPTYL-5.7-D!METHYL-3-(4-f2-r((r(4-METHYLPHENYL)SULFONYLlAMINQ> 
CARBONYL)AMIN01ETHYLPHENYL)-3H-IMIDAZOr4,5-61PYRIDINE. FORMATE 
MS (ESI) m/z 562.33 (M + H)^ 

EXAMPLE 181 

20 5,7-DIMETHYL-3-(4-(2-r((f(4-METHYLPHENYL)SULFONYL1AMINO) 

CARBONYL)AMIN01ETHYLlPHENYLV2-OCTYL-3H-IMIDAZOr4,5-b1PYRIDINE, FORMATE 
MS (ESI) m/z 576.37 (M + H)". 

EXAMPLE 182 

25 5,7-DIMETHYL-2-(4-METHYLPENTYLV3-(4-(2-r((r(4-METHYLPHENYL)SULFONYUAMINO) 
CARBONYL)AMIN01ETHYL)PHENYL)-3H-iMIDAZOr4.5-t>1PYRIDINE, FORMATE 
MS (ESI) m/z 548.53 (M + H)'. 

EXAMPLE 183 

30 2-[(BENZYLOXY)METHYL1-5.7-DIMETHYL-3-(442-r((r(4- 
METHYLPHENYDSULFONYLIAMINO) 

CARBONYL)AMIN01ETHYLIPHENYL)-3H-IMIDAZOr4,5-ib1PYRIDINE, FORMATE 
MS (ESI) m/z 584.52 (M + H)*. 

35 EXAMPLE 184 

5,7-DlMETHYL-3-(4-(2-r((f(4-METHYLPHENYL)SULFONYL]AMINO) 
CARBONYL)AMIN01ETHYL)PHENYL)-2-(2-PHENOXYETHYL)-3/-/-IMIDAZOf4,5- 
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MPYRIDINE. FORMATE 

MS (ESI) m/z 584.33 (M + Hf. 

EXAMPLE 185 

5 5.7-DIMETHYL-3-f4-^2-rarf4-METHYLPHENYUSULFONYL1AMINO) 

CARBONYnAMIN01ETHYL)PHENYLV2-r3-(2-THIENYL)PROPYL1-3H-IMIDAZOr4,5- 
blPYRIDINE. FORMATE 
MS (ESI) m/z 588.5 (M + H)*. 

10 EXAMPLE 186 

5.7-DIMETHYL-3-(4-l2-rfir(4-METHYLPHENYL)SULFONYUAMINO} 

CARBONYL')AMIN01ETHYL>PHENYLV2-(2-NAPHTHYLMETHYLV3H-IMIDAZOr4,5- 

blPYRIDINE. FORMATE 

MS (ESI) m/z 604.37 (M + H)^ 

15 

EXAMPLE 187 

5.7-DIMETHYL-3-(4-(2-rffr(4-METHYLPHENYL)SULFONYL1AMINO> 

CARBONYL)AMIN01ETHYL>PHENYLV2-(4-PHENYLBUTYL)-3H-IMIDAZOr4 .5-fe1PYRIDINE. 
FORMATE 
20 MS (ESI) m/z 596.42 (M + H)^ 

EXAMPLE 188 

5.7-DIMETHYL-3-(4-f2-rar(4-METHYLPHENYL)SULFONYL1AMlNO> 
CARBONYL)AMIN01ETHYUPHENYLV2-f5-PHENYLPENTYLV3H-IMIDAZOr4.5- 
25 felPYRIDINE. FORMATE 

MS (ESI) m/z 61 0.45 (M + H)'. 

EXAMPLE 189 

2-(2-ETHOXYETHYLV5.7-DIMETHYL-3-(4-(2-[ar(4-METHYLPHENYL')SULFONYnAMINOV 
30 CARBONYL)AMIN01ETHYLIPHENYL)-3A7-IMIDAZOr4.5-b1PYRlDINE. FORMATE 
MS (ESI) m/z 536.38 (M + H)'. 

EXAMPLE 190 

2-(2.3-DIHYDRO-1H-INDEN-2-YLMETHYL)-5.7-DIMETHYL-3-(4-f2-rar(4- 
35 METHYLPHENYLtSULFONYLIAMINO) 

CARBONYL)AMIN01ETHYLIPHENYLV3H-IMIDAZOr4.5-blPYRIDINE. FORMATE 
MS (ESI) m/z 594.45 (M + H)*. 
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EXAMPLE 191 

2-(CYCLOPROPYLIVlETHYU-5,7-DIMETHYL-3-(4-(2-r((r(4-METHYLPHENYL)SULFONYU 
AMINO>CARBONYL^AMIN01ETHYL)PHENYU-3H-IMIDAZOr4,5-b1PYRIDINE. FORMATE 
5 MS (ES!) m/z 51 8.45 (M + Hf. 

EXAMPLE 192 

5.7-DIMETHYL-3-(4-f2-r((f(4-METHYLPHENYL')SULFQNYL1AMIN01 

CARBONYL)AMIN01ETHYL>PHENYLV2-r2-(METHYLSULFANYL)ETHYL1-3H-/M/DAZO[4.5- 
10 bIPYRIDINE, FORMATE 

MS (ESI) m/z 538.44 (M + H)\ 

EXAMPLE 193 

2-HEXYL-5.7-DlMETHYL-3-(4-(2-f(ir(4-METHYLPHENYL)SULFQNYL1AMINO> 
15 CARBONYL)AMlN01ETHYL)PHENYLV3H-IMIDAZOr4.5-fo1PYRIDINE, FORMATE 
MS (ESI) m/z 548.44 (M + H)'. 

EXAMPLE 194 

5,7-D!METHYL-3-(4-(2-[((r(4-METHYLPHENYL)SULFONYUAMINO> 
20 CARBONYL)AMlN01ETHYL>PHENYLV2-(4-PENTENYL)-3H-IMIDAZOr4.5-b1PYRIDINE, 
FORMATE 

MS (ESI) m/z 532.42 (M + H)*. 
EXAMPLE 195 

25 6-CHLORO-5-CYANO-2-ETHYL-1-(4-(2-rar(4-METHYLPHENYLSULFONYUAMlNO) 
CARBONYL)AMIN01ETHYL)PHENYL)-1H-BENZIMIDAZOLE 
STEP 1 ■ 6-Chloro-1-r4-(2-chloroethvl)phenvl1-2-ethvl-1 /-/-benzimiclazole-5-carbonitrile 
The reaction was carried out according to the procedure described in step 7 of Example 1 
from 6-chioro-2-ethyl-1 -[4-(2-hydroxyethyl)phenyl]-1 H-benzimidazole-5-carbonitrile (Example 

30 111, step 4). 

^H-NMR (CDCI3) S 8.07 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.19 (1H, s), 
3.83 (2H, t, J=7.1 Hz), 3.22 (2H, t, J=7.1 Hz), 2.79 (2H, q, J=7.5 Hz), 1 .37 (3H, t, J=7.5 Hz). 



35 



STEP 2. 1-[4-(2-Azidoethvl)phenvn-6-chloro-2-ethvl-1/-/-benzimidazole-5-carbonitrile 



The reaction was carried out according to the procedure described in step 8 of Example 1 
from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole-5-carbonitrile (step 1). 
^H-NMR (CDCI3) 5 8.07 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.18 (1H, s). 
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3.64 (2H, t, J=7.0 Hz), 3.04 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.6 Hz), 1.36 (3H, t, J=7.6 Hz). 

STEP 3. 1 -r4-(2-Aminoethvl)phenvl]-6-chloro-2-ethvl-1 /-/-benzimidazole-S-carbonitrile 
The reaction was carried out according to tine procedure described in step 7 of Example 37 
5 from 1-[4-(2-azidoetiiyl)phenyi]-6-chloro-2-ethyl-1H-benzimidazoie-5-carbonitri!e (step 2). 

'h-NMR (CDCI3) 5 8.06 (1H, s), 7.46 (2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.1 Hz), 7.19 (1H, s), 
3.09 (2H, t, J=7.1 Hz), 2.89 (2H, t, J=7.1 Hz), 2.79 {2H, q, J=7.6 Hz), 1.36 (3H, t, J=7.6 Hz). 

STEP 4. 6-Cliloro-5-cvano-2-etlivl-1 -(4-{2-r({r(4-methvlpiienvl)sulfonvl1amino)carbonvl) 

10 amino1ethvi}phenvl)-1/-/-benzimidazole 

The reaction was carried out according to the procedure described in step 10 of Example 1 
from 1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1/-/-benzimidazole-5-carbonitrile (step 3). 
mp 219-224 °C; IR (KBr) v; 3388, 2229, 1708, 1618, 1514, 1466, 1344, 1161, 1089 cm'''' 
MS (ESI) m/z 522 (M+H)*, 520 (M-H)"; ^H-NMR (DMSO-ds) 6 8.38 (1H, s), 7.77 (2H, d, J=8.2 

15 Hz), 7.31-7.49 (6H, m), 7.32 (1H, s), 6.53 (1H, br.s), 3.26-3.28 (2H, m), 2.69-2.81 (4H, m), 
2.35 (3H, s), 1.25 (3H, t, J=7.6 Hz). 

THE SYNTHETIC PROCEDURE OF EXAMPLE 196-EXAMPLE 197 

The compounds disclosed hereinafter were prepared according to the following 
20 procedure; To a mixture of requisite commercially available carbonic acid and 
dichloromethane (DCM) was added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, 
hydrochloride (WSC) (0.05 mmol, 0.5 mL) followed by a solution of 3-amino-4,6-dimethyl-2- 
(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}anilino)pyridine (0.038 mmol) in 
DCM (0.5 mL) at room temperature. The reaction mixture was stirred for 3 days at room 
25 temperature, then stirred for an additional day at 40 °C. After removal of the solvent, the 
residue was dissolved in MeOH (1 mL) and the solution was filtered through a membrane 
filter. The filtrate was purified by preparative LC/MS (Shiseido capcell pack UG80 C18 (20 x 
50 mm) eluting with MeOH/0.1%HCOOH (v/v, 20/80 to 90/10) to give the title compound. 
EXAMPLE 196 

30 A/-{[(2-{4-[5,7-DIMETHYL-2-(4-METHYLPENTYL)-3H-IMID/iZO[4,5-i3]PYRIDlN-3- 

YL]PHENYL}ETHYL)AMIN0]CARB0NYL}-4-METHYLBENZENESULF0NAMIDE, FORMATE 
MS (ESI) m/z 548.53 (M + H)*. 
EXAMPLE 197 

/V-{[(2-{4-[5,7-DIMETHYL-2-(3-OXO-3-PHENYLPROPYL)-3W-IMIDAZO[4,5-i)]PYRIDIN-3- 
35 YL]PHENYL}ETHYL)AMINO]CARBONYL}-4-METHYLBENZENESULFONAMIDE, FORMATE 
MS (ESI) m/z 596.28 (M + H)'. 

THE SYNTHETIC PROCEDURE OF EXAMPLE 198-EXAMPLE 216 
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The compounds disclosed hereinafter were prepared according to the following 
procedure: The carboxylic acid (0.06 mmol) was dissolved with /V,A/-diisopropylethylarTiine 
(DIEA) (0.106 mnnol) and dichloromethane (DCM) (0.3 mL). To this mixture was added 1- 
hydroxybenzotriazole hydrate (HOBT) (0.06 mmol) in A/,/\/-dimehtylformamide (DMF) (0.02 
5 mL). To the reaction were added 3-amino-4, 6-dimethyl-2-(4-{2-[({[(4- 

methy!phenyl)sulfonyl]amino}carbonyl)amino] ethyl}aniiino)pyr(dine (0.044 mmol) in DCM (0.3 
mL) and DMF (0.08 mL), then 0-benzotriazol-1-yi-A/,A/,A/',A/-tetramethyluronium 
hexafluorophosphate (HBTU) (0.13 mmol) in DMF (0.25 mL). The reaction solution was 
stirred for 6hr at room temperature, then heated at 40 °C over night. After removal of the 
10 solvent, the residue was dissolved in MeOH (0.8 mL). The solution was loaded onto a Varian 
BondElute® SCX cartridge (500 mg/3 mL) which was preconditioned with 2 mL of MeOH. 
The solid-phase matrix was washed with 5 mL of MeOH and then eluted with 2N 
ammonia/MeOH (3 mL). After the removal of solvent, the product was used for the next step 
reaction. 

15 The intermediate product of 1^* step was dissolved with EtOH (2 mL), then to the 

reaction solution was added excess 2N aq.NaOH (1 mL). The reaction mixture was stirred at 
40 °C to 70 °C over night. After the reaction finished, the solvent was removed. To the 
residue was added 2N aq.HCI (1 mL, adjusted with pH 7.0). The aqueous layer was extracted 
with DCM (1 mL X 3). The organic layer was concentrated to afford the residue. The crude 

20 product was purified by preparative LC/MS (Shiseido capcelipack UG 80 CI 8 (20 x 50mm) 
eluting with MeOH/0.1%HCOOH (v/v, 20/80 to 90/10) to give the title compound as a formate. 
EXAMPLE 198 

A/-(5-r5.7-DIMETHYL-3-(4-f2-rar(4-METHYLPHENYL)SULFONYL]AMINO) 
CARBONYL)AMlN01ETHYL>PHENYLV3H-IMID/\ZOr4.5-b1PYRIDIN-2- 
25 YLIPENTYDACET AMIDE, FORMATE 
MS (ESI) m/z 591.33 (M + H)*. 
EXAMPLE 199 

/V-(r(2-M-[5.7-DIMETHYL-2-(5-OXO-5-PHENYLPENTYL)-3H-IMIDAZOr4,5-b1PYRIDIN-3- 
YL1PHENYL)ETHYL^AMIN01CARBONYLV4-METHYLBENZENESULFONAMIDE. FORMATE 
30 MS (ESI) m/z 624.37 (M + H)". 
EXAMPLE 200 

/V-(K2-[4-r2-(2-CYCLOPENTEN-1-YLMETHYL)-5,7-DIMETHYL-3H-lMIDAZOr4.5-b1PYRIDlN- 
3-YUPHENYL}ETHYL)AMINO1CARB0NYLM-METHYLBENZENESULFONAMlDE, 
FORMATE 
35 MS (ESI) m/z 544.40 (M + H)'. 
EXAMPLE 201 

/V-(r(2-(4-r2-(1-CYCLOPENTEN-1-YLMETHYL)-5,7-D!METHYL-3H-IMIDAZOr4.5-fe1PYRIDIN- 
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a-YUPHENYDETHYDAMINOICARBONYLM-METHYLBENZENESULFONAMIDE, 
FORMATE 

MS (ESI) m/z 544.40 {M + H)\ 
EXAMPLE 202 

5 (2Z)-3-r5.7-DIMETHYL-3-(4-(2-r((r(4-METHYLPHENYL)SULFONYUAMINO> 

CARBONYL)AMIN01ETHYUPHENYL)-3H-IMIDAZOr4,5-d1PYRIDIN-2-YU-/V-PROPYL-2- 
PROPENAMIDE, FORMATE 
MS (ESI) m/z 575.44 (M + H)\ 
EXAMPLE 203 

10 A/-fr(2-|4-f5,7-DlMETHYL-2-(1-METHYL-3-OXO-3-PHENYLPROPYL)-3H-IMIDAZOr4.5- 
b1PYRIDIN-3-YL1PHENYL>ETHYL)AMIN01CARB0NYLM- 
METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 610.49 (M + H)". 
EXAMPLE 204 

15 /\/-(r(2-(4-r5,7-DIMETHYL-2-(3,3,3-TRIFLUORO-2-METHYLPROPYL)-3H-IMIDAZQr4.5- 
ib1PYRIDIN-3-YLlPHENYL>ETHYUAMlN01CARB0NYLM- 
METHYLBENZENESULFONAMIDE, FORMATE 
MS (ESI) m/z 574.43 (M + H)^ 
EXAMPLE 205 

20 A/-ar2-f4-(2-r2-(DiETHYLAMINO)ETHYU-5,7-DIMETHYL-3H-IMIDAZOr4,5-/?1PYRIDIN-3- 

YUPHENYUETHYLIAMINOICARBONYLM-METHYLBENZENESULFONAMIDE, FORMATE 
MS (ESI) m/z 563.49 (M + H)*. 
EXAMPLE 206 

/V-({r2-(4-(2-[2-(4-FLUOROPHENYL)ETHYn-5.7-DIMETHYL-3H-IMIDAZOr4.5-b1PYRIDIN-3- 
25 YL>PHENYL)ETHYL1AMINO)CARBONYLV4-METHYLBENZENESULFONAMlDE. FORMATE 
MS (ESI) m/z 586.46 (M + H)*. 
EXAMPLE 207 

3-r5,7-DIMETHYL-3-(4-(2-r(ir(4-METHYLPHENYL)SULFONYUAMINO) 
CARBONYL>AMIN01ETHYL>PHENYL)-3H-IMID/XZOr4.5-fo1PYRID!N-2-YLl-/V.A/- 
30 DIETHYLPROPANAMIDE, FORMATE 
MS (ESI) m/z 591 .50 (M + H)^ 
EXAMPLE 208 

/V-r((2-r4-(5,7-DIMETHYL-2-TETRAHYDRO-3-FURANYL-3^/-IMIDAZOr4.5-b1PYRIDIN-3- 
YL)PHENYL1ETHYL)AMINO)CARBONYU-4-METHYLBENZENESULFONAMIDE. FORMATE 
35 MS (ESI) m/z 534.41 (M + H)\ 
EXAMPLE 209 

/V-(r(2-{4-r5,7-DlMETHYL-2-(1-METHYLBUTYLV3H-IMIDAZOr4.5-fc1PYRIDIN-3- 
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YL1PHENYUETHYUAMINQ1CARBONYLV4-METHYLBENZENESUL FQNAMIDE. FORMATE 
MS (ESI) m/z 534.45 (M + H)^ 
EXAMPLE 210 

/V-(rf2-(4-r2-(CYCLQPENTYLMETHYU-5.7-DIMETHYL-3H -IMIDAZQr4.5-b1PYRIDIN-3- 
YL1PHENYDETHYDAMINQ1CARBQNYLM-METHYLBENZENESUL FONAMIDE, FORMATE 
MS (ESI) m/z 546.46 (M + H)". 
EXAMPLE 211 

/V-(r(2-(4-r5.7-DIMETHYL-2-(2-METHYLCYCLOPROPYLV3H- IMIDAZOr4.5-b1PYRIDIN-3- 
YUPHENYLIETHYDAMINOICARBONYLM-METHYLBENZENESUL FONAMIDE, FORMATE 
MS (ESI) m/z 518.41 (M + H)\ 
EXAMPLE 212 

A/-ra2-r4-(5.7-DIMETHYL-2-f3-r4-(METHYLOXY)PHENYL1 -3-OXOPROPYLV3H- 
IMIDAZOr4.5-b1PYRIDIN-3-YL1PHENYUETHYL^AMIN O^CARBONYL1-4- 
METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 626.45 (M + H)'. 
EXAMPLE 213 

/V-ar2-(4-l2-r3-(3.4-DIMETHYLPHENYL)PROPYL1-5.7- DIMETHYL-3/-/-IMIDAZOr4,5- 
blPYRIDiN-3-YLlPHENYL')ETHYL1AMIN01CARBONYL)-4- 
METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 61 0.28 (M + H)\ 
EXAMPLE 214 

N-a[2-(4-(2-r(Z^-2-(4-FLUOROPHENYL)ETHENYL1-5J-DIMETHYL- 3H-IMIDAZOr4.5- 
b1PYRIDIN-3-YLVPHENYL^ETHYUAMINO\CARBONYLV4-METHYLBENZENE 
SULFONAMIDE. FORMATE 
MS (ESI) m/z 584.41 (M + H)*. 
EXAMPLE 215 

A/-rf(2-r4-(5,7-DiMETHYL-2-((ZV2-r2-(METHYLOXY)PHENYUETHF NYLV-3H-IMIDAZOr4,5- 
ib1PYRIDIN-3-YL)PHENYL1ETHYL)AMINO^CARBONYL1-4- 
METHYLBENZENESULFONAMIDE, FORMATE 
MS (ESI) m/z 596.29 (M + H)'. 
EXAMPLE 216 

/V-{[(2-{4-[2-(5-HEXYNYL)-5,7-DlMETHYL-3H-IMIDAZO[4,5-/3lPYRIDIN-3- 
YL]PHENYL}ETHYL)AMlN0]CARB0NYL}-4-METHYLBENZENESULF0NAMIDE, FORMATE 
MS (ESI) m/z 544.33 (M + H)^ 

THE SYNTHETIC PROCEDURE OF EXAMPLE 217- EXAMPLE 220 

The compounds disclosed hereinafter were prepared according to the following 
procedure: To a solution of 3-amino-4,6-dimethyl-2-(4-{2-[({[(4- 
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methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}anilino)pyridine (0.044 mmol) in 
dichloromethane (DCM) (0.2 mL) and DMF (0.05 mL) was added pyridine (0.103 mmol) in 
DCiVl (0.2 mL), and excess of acid chloride (0.066 mnnol-0.088 mmol) at room temperature. 
The reaction mixture was stirred at ambient temperature until tine starting compound was 
5 disappeared (4-6 hr). After the reaction was stopped, to the reaction mixture was added 
MeOH (0.2 mL), then stirred for 1hr. The solvent was removed by vacuum centrifuge. 
The residue, which was dissolved with MeOH (0.8 mL), was loaded onto a Varian BondEiute® 
sex cartridge (500 mg/3 mL) which was preconditioned with 2 mL of MeOH. The solid-phase 
matrix was washed with 5 mL of MeOH and then eluted with 2N ammonia/MeOH (3 mL). The 

10 eluate was concentrated in vacuo to provide the intermediate product. 

The intermediate product of 1^' step was dissolved with EtOH (2 mL), then to the 
reaction solution was added excess 2N aq.NaOH (1 mL). The reaction mixture was stirred at 
70 °C over night. After the removal of solvent, to the residue was added 2N aq.HCi to 
neutralize. The aqueous layer was extracted with DCM (1 mL X 5 times). The organic layer 

15 was dried with sodium sulfate, then concentrated. The crude product was purified by 
preparative LC/MS (Shiseido capcellpack UG 80 C18 (20 x 50 mm) eluting with 
MeOH/0.1%HCOOH (v/v, 20/80 to 90/10) to give the title compound as a formate. 
EXAMPLE 217 

4-METHYL-A/-f({2-r4-(2,5,7-TRIMETHYL-3H-lMlDAZOr4,5-b1PYRIDIN-3- 
20 YLFHENYL1ETHYL>AMIN0)CARB0NYUBENZENESULF0NAMIDE. FORMATE 
MS (ESI) m/z 478.31 (M + H)'. 
EXAMPLE 218 

A/-ir(2-(4-r2-(2.2-DIMETHYLPROPYLV5,7-DIMETHYL-3H-lMIDAZOr4.5-b1PYRlDlN-3- 
YLIPHENYDETHYDAMINOICARBONYLM-METHYLBENZENESULFONAMIDE. FORMATE 
25 MS (ESI) m/z 534.40 (M + H)*. 
EXAMPLE 219 

A/-r((2-r4-(2-CYCLOBUTYL-5,7-DIMETHYL-3H-IMIDAZOr4.5-b1PYRlDIN-3- 
YL'lPHENYLlETHYL)AMIN0)CARB0NYL1-4-METHYLBENZENESULF0NAMIDE, FORMATE 
MS (ESI) m/z 518.38 (M + H)'. 
30 EXAMPLE 220 

/V-r(|2-r4-(2-CYGLOPENTYL-5,7-DIMETHYL-3H-IMlDAZOr4,5-fo1PYRIDlN-3- 
YL)PHENYUETHYL)AMINO)CARBONYL1-4-METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 532.44 (M + H)\ 
EXAMPLE 221 

35 4-(6-CHLORO-2-ETHYL-5-TRIFLUOROMETHYL-1 H-BENZIMIDAZQL-1 -YD PHENETHYL(4- 
METHYLPHENYL) SULFONYLCARBAMATE P-TOLUENESULFONATE 

A mixture of 4-(6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl)phenethyl(4- 
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methylphenyl)sulfonylcarbamate (Example 106, 150 mg, 0.265 mmol), p-toluenesulfonic acid 
(50.5 mg, 0.265 mmol) in acetone (3% H2O, 0.3 ml) was stirred at room temperature for 16 h. 
The precipitated crystalline solids were filtered, washed with acetone (0.05 ml x5), and dried 
in vacuo at 40 °C for 2 h to afford 1 58 mg (81 %) of the title compound as white solids. 
5 m.p.: 234.8 °C. 

^H-NMR (CDCI3) 5: 8.66 (1H, br.s), 8.35 (1H, s), 7.85 (2H, d, J=8.1 Hz). 7.81 (2H, d, J=8.4 
Hz), 7.53 (2H, d, J=8.4 Hz), 7.39-7.35 (3H, m), 7.29 (2H, d, J=7.9 Hz), 7.19 (2H, d, J=7.9 Hz), 
4.35 (2H, t, J=6.2 Hz), 3.13 (2H, q, J=7.6 Hz), 3.04 (2H, t, J=6.3 Hz), 2.42 (3H, s), 2.36 (3H, 
s), 1.43 (3H, t, J=7.4 Hz). 
10 EXAMPLE 222 

4-(6-CHLORO-2-ETHYL-5-TRiFLUOROMETHYL-1 H-BENZIMIDAZOL-I -YU PHENETHYL(4- 
METHYLPHENYL) SULFONYLCARBAMATE BENZENESULFONATE 

The title compound was prepared according to the procedure described in Example 
221 from 4-(6-chloro-2-ethyl-5-trifluoromethyl-1/-/-benzimidazol-1-yl) phenethyl(4- 
15 methylphenyl) sulfonylcarbamate (Example 1 06). 
m.p.: 194.9 °C. 

^H-NMR (CDCIs) 5: 8.83 (1H, br.s), 8.39 (1H, s), 7.99-7.95 (2H, m), 7.81 (2H, d, J=8.4 Hz), 
7.54 (2H, d, J=8.4 Hz), 7.41-7.36 (6H, m), 7.29 (2H, d, J=8.4 Hz), 4.34 (2H, t, J=6.1 Hz), 3.14 
(2H, q, J=7.6 Hz), 3.03 (2H, t, J=6.1 Hz), 2.41 (3H, s), 1.42 (3H, t, J=7.4 Hz). 
20 EXAMPLE 223 

4- (6-CHLORQ-2-ETHYL-5-TRiFLUOROIVIETHYL-1H-BENZIIVllDAZOL-1-YL) PHENETHYLf4- 
METHYLPHENYLl SULFONYLCARBAMATE METHANESULFONATE 

The title compound was prepared according to the procedure described in Example 
221 from 4-(6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl) phenethyl(4- 
25 methylphenyl) sulfonylcarbamate (Example 106). 
m.p.: 172.2 °C. 

^H-NMR (CDCI3) 5: 9.03 (1H, br.s), 8.52 (1H, s), 7.81 (2H, d, J=8.2 Hz), 7.56 (2H, d, J=8.2 
Hz), 7.40 (2H, d, J=8.1 Hz), 7.39 (1H, s), 7.29 (2H, d, J=8.1 Hz), 4.35 (2H, t, J=6.3 Hz), 3.16 
(2H, q, J=7.6 Hz), 3.06 (2H, t, J=6.3 Hz), 2.94 (3H, s), 2.41 (3H,s), 1.45 (3H, t, J=7.6 Hz). 
30 EXAMPLE 224 

5- ACETYL-2-ETHYL-3-(4-[2-Fa[(4-METHYLPHENYL)SULFONYL1AMINQ> 
CARBONYDAMINOIETHYLIPHENYLBENZIMIDAZOLEP-TOLUENESULFONATE 

A mixture of 5-acetyl-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino} 
carbonyl)amino]ethyl}phenyl)benzimidazole (Example 78, 43 mg, 0.085 mmol), p- 
35 toluenesulfonic acid (16.2 mg, 0.085 mmol) in ethanol (0.1 ml) was stirred at room 
temperature for 16 h. The precipitated crystalline solids were filtered, washed with ethanol 
(0.05 ml x5), and dried in vacuo at 40 °C for 2 h to afford 54 mg (91%) of the title compound 
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as white solids, 
m.p.: 166,7 °C. 

^H-NMR (CDCy 5: 9.85 (1H, br.s), 8.50 (1H, s), 8.02 (1H, d, J=8.9 Hz), 7.86 (2H, d, J=8.1 
Hz), 7.68 {2H, dd, J=1.8, 8.2 Hz), 7.47 (2H, d, J=8.4 Hz), 7.36-7.31 (3H, m), 7.22 (2H, d, 
5 J=8.4 Hz), 7.17 (2H, d, J=8.4 Hz), 7.00 (1H, br.s), 3.47-3.39 (2H, m) 3.14 (2H, q, J=7.3 Hz), 
2.88 (2H, t, J=6.3 Hz), 2.58 (3H, s), 2.35 (3H,s), 2.34 (3H,s), 1.45 (3H, t, J=7.6 Hz). 
EXAMPLE 225 

5-ACETYL-2-ETHYL-3-(4-(2-r({f(4-METHYLPHENYL)SULFONYUAMINO} 
CARBONYDAIVllNOIETHYUPHENYDBENZIMIDAZOLEBENZENESULFQNATE 
10 The title compound was prepared according to the procedure described in Example 

224 from 5-acetyl-2-ethyl-3-{4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)benzimidazole (Example78). 
m.p.: 117.7 °C. 

^H-NMR (CDCI3) 5: 9.62 (1H, br.s), 8.52 (1H, s), 8.05-7.96 (3H, m), 7.67 (2H, d, J=8.2 Hz), 
15 7.49-7.43 (5H, m), 7.37-7.32 (3H, m), 7.19 (2H, d, J=8.2 Hz), 6.92-6.88 (1H, m), 3.48-3.42 
(2H, m) 3.17 (2H, q, J=7.6 Hz), 2.89 (2H, t, J=6.1 Hz), 2.61 (3H, s), 2.35 {3H,s), 1.49 (3H, t, 
J=7.6 Hz). 
EXAMPLE 226 

4-CHLORO-2-ETHYL-6-METHYL-1-(4-(2-r(m4-IV1ETHYLPHENYL)SULFONYL1AMINO) 
20 CARBONYL)AIVllN01ETHYL)PHENYL)-1H-IMlDAZOr4,5-c1PYRIDINE 

STEP 1 . fert-butyl 2-f4-f(2-chloro-6-methvl-3-nitro-4-pvridinvl)amino]phenvl>ethylcarbamate 

A mixture of 2,4-dichloro-6-methyl-3-nitro-pyridine (Chorvat, Robert J. et al., 

J.Med.Chem., 1999, 42, 833., 7.5 g, 36.2 mmol), [2-(4-amino-phenyl)-ethyl]-carbamic acid 

tert-butyl ester (Stark, Peter A. et al., J.Med.Chem., 1992, 35, 4264., 1.14 g, 4.83 mmol) in 
25 A/,A/-diisopropylethylamine (50 ml) was heated at reflux temperature for 16 h. After cooling, 

the mixture was concentrated. The residue was diluted with dichloromethane (200 ml) and 

washed with saturated aqueous NaHCOa solution (50 ml x 2). The organic layer was dried 

(MgS04), and concentrated. Purification by flash column chromatography eluting with 

hexane/ethyi acetate (1:1) to afford 310 mg (16%) of the title compound as orange solids. 
30 ^H-NMR (CDCI3) 5: 8.19 (1H, s), 7.28 (2H, d, J=8.4 Hz), 7.16 (2H, d, J=8.3 Hz), 6.69 (1H, s), 

4.62 (1H, br s), 3.43-3.37 (2H, m), 2.84 (2H, t, J=7.0 Hz), 2.37 (3H, s), 1 .44 (9H, s). 

STEP 2. tert-butyl 2-{4-[(3-amino-2-chloro-6-methv[-4-pvridinvl)amino1phenvl}ethvlcarbamate 
The title compound was prepared according to the procedure described in step 1 of 

Example 6 from tert-butyl 2-{4-[(2-chloro-6-methyi-3-nitro-4- 

35 pyridinyl)amino]phenyl}ethylcarbamate (step 1). 

^H-NMR (CDCis) 5: 7.18 (2H, d, J=8.3 Hz), 7.03 (2H, d, J=8.2 Hz), 6.76 (1H, s), 6.02 (1H, br. 

s), 4.61 (1H, br. s), 3.40-3.37 (4H, m), 2.78 {2H, t, J=7.0 Hz), 2.33 (3H, s), 1.44 (9H, s). 
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STEP 3. tert-butvl 2-r4-(4-chloro-2-ethvl-6-nnethvl-1H-imi riazo[4.5-clPvridin-1- 
vnphenvllethvlcarbamate 

A mixture of fert-butyl 2-{4-[(3-amino-2-chloro-6-methyl-4- 
pyridinyl)amino]phenyl}ethylcarbamate (step 2, 238 mg, 0.63 mmol), propionyl chloride (70 
mg, 0.76 mmol) in toluene (4.6 ml) and dichloromethane (0.6 ml) was heated at reflux 
temperature for 1 h. After cooling, the mixture was diluted with ethyl acetate (100 ml) and 
washed with 1N aqueous NaOH solution (30 ml x 2) and brine (30 ml). The organic layer was 
dried (MgS04), and concentrated. The residue and p-toluenesulfonic acid monohydrate (5 
mg, 0.026 mmol) in toluene (5.0 ml) was heated at reflux temperature for 16 h. After cooling, 
the mixture was diluted with dichloromethane (100 ml) and washed with saturated aqueous 
NaHCOs solution (30 ml) and brine (30 ml). The organic layer was dried (MgS04), and 
concentrated. Purification by PTLC eluting with hexane/ethyl acetate (1:1) to afford 90 mg 
(34%) of the title compound as a brown oil. 

'h-NMR (CDCI3) 5: 7.44 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 6.81 (1H, s), 4.75 (1H, br 
s), 3.52-3.44 (2H, m), 2.94 (2H, t, J=7.1 Hz), 2.82 (2H, q, J=7.6 Hz), 2.55 (3H, s), 1 .46 (9H, s), 
1.32 (3H, t, J=7.6 Hz). 

STEP 4. 2-r4-(4-chloro-2-ethvl-6-methvl-1 H-imidazor4.5-c1Pvridin-1 -v nphenvHethanamine 

To a stirred solution of ferf-butyl 2-[4-(4-chloro-2-ethyl-6-methyl-1H-imidazo[4,5- 
c]pyridin-1-yl)phenyl]ethylcarbamate (step 3, 90 mg, 0.22 mmol) in dichloromethane (8.5 ml) 
was added trifluoroacetic acid (1 .0 ml, 13.0 mmol) at 0 "C, and the mixture was stirred at 0 °C 
for 30 min, then at room temperature for 5 h. The mixture was concentrated, and diluted with 
dichloromethane (50 ml), washed with saturated aqueous NaHCOs solution (10 ml) and brine 
(10 ml). The organic layer was dried (MgS04), and concentrated. Purification by PTLC 
eluting with ethyl acetate to afford 50 mg (73%) of the title compound as a brown oil. 
'h-NMR (CDCI3) 5: 7.45 {2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 6.81 (1H, s), 3.09 (2H, t, 
J=6.9 Hz), 2.89 (2H, t, J=6.8 Hz), 2.83 (2H, q, J=7.4 Hz), 2.55 (3H, s), 1 .31 (3H, t, J=7.4 Hz). 
STEP 5. 4-chloro-2-ethvl-6-methvl-1-f4-(2-r({r(4- 

methvlphenvnsulfonvl1amino}carbonvnamino1ethvl>phen vn-1/-/-imidazor4,5-c1pvridine 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-[4-(4-chloro-2-ethy!-6-methyl-1H-imidazo[4,5-c]pyridin-1- 
yl)phenyl]ethanamine (step 4). 
m.p.: 163°C. 

MS (ESI) m/z; 512 [(MH)'], 510 [(M-H)l. 

'h-NMR (CDCI3) 5: 7.73 (2H, d, J=8.2 Hz), 7.38-7.21 (6H, m), 6.78 (1H, s), 3.53-3.51 (2H, m), 
2.91-2.89 (2H, m), 2.79 (2H, q, J=7.2 Hz), 2.52 (3H, s), 2.37 (3H, s), 1.29 (3H, t, J=7.2 Hz). 
EXAMPLE 227 

2-r4-(2-ETHYL-4.6-DIMETHYL-1H-IMIDAZOr4.5-c1PYRIDIN-1-YL^PHENYL1ETHYL(4- 
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METHYLPHENYUSULFQNYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
3 from 2-[4-(2-ethyl-4,6-dimethyi-1/-/-imidazo[4,5-c]pyridin-1-yl)phenyl]ethanol (step 4 of 
Example 42). 
5 m.p.:158''C. 

MS (ESI) m/z: 493 [(MH)'], 491 [(M-H)]. 

^H-NMR (DMSO-dg) 5: 7.72 (2H, d, J=8.2 Hz), 7.47 (2H, d, J=8.6 Hz), 7.43 (2H, d, J=8.6 Hz), 
7.34 (2H, d, J=8.0 Hz), 6.96 (1H, s), 4.18 (2H, t, J=6.6 Hz), 2.94 (2H, t, J=6.4 Hz), 2.76 (3H, 
s), 2.74 (2H, q, J=7.3 Hz), 2.50 (3H, s), 2.35 (3H, s), 1.23 (3H, t, J=7.3 Hz). 
10 EXAMPLE 228 

2-r4-(8-ETHYL-2.6-DIIVIETHYL-9H-PURiN-9-YL)PHENYL1ETHYL(4-METHYLPHENYL) 
SULFONYLCARBAMATE 

STEP 1 ■ 2-f4-f(6-chloro-2-methvl-5-nitro-4-pvrimidinvl)amino1phenvllethanol 

To a stirred solution of 4,6-dichloro-2-methyi-5-nitro-pyrimidine (Albert et al., 

15 J.Chem.Soc, 1954, 3832, 7.5 g, 36.1 mmol) in THF (150 ml) was added 4-aminophenylethyl 
alcohol (2.47 g, 18.0 mmol), triethylamine (3.65 g, 36.1 mmol), and the mixture was stirred at 
room temperature for 1 h. The reaction was quenched with water (10ml), and the mixture 
was extracted with ethyl acetate (100 ml x 3). The organic layer was washed with brine (50 
ml), dried (IVlgS04), and concentrated. Purification by flash column chromatography eluting 

20 with hexane/ethyl acetate (gradient elution from 1:1 to 1:2) to afford 4.0 g (72%) of the title 
compound as a yellow solid. 

^H-NMR (CDCis) 5: 9.34 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.8 Hz), 3.89 (2H, t, 
J=6.6 Hz), 2.90 (2H, t, J=6.4 Hz), 2.57 (3H, s). 

STEP 2. diethyl 2-(6-(r4-(2-Hvdroxvethvl)phenvl1amino>-2-methvl-5-nitro-4- 

25 pvrimidinvOpropanedioate 

To a stirred solution of 2-{4-[(6-chloro-2-methyl-5-nitro-4- 
pyrimidinyi)amino]phenyl}ethanol (step 1, 2.0 g, 6.48 mmol) in acetone (61 ml) was added 
diethyl malonate (1.53 g, 9.54 mmol) at 0 °C, then aqueous NaOH solution (11N, 2 ml, 22 
mmol) was added dropwise over 20 min. After addition, the mixture was stirred at room 

30 temperature for 1 h. The reaction was quenched with water (120 ml), and the pH value was 
adjusted to 8.0 by addition of acetic acid. The whole was extracted with ethyl acetate (100 ml 
x 3). The organic layer was washed with brine (50 ml), dried (MgS04), and concentrated. 
Removal of excess diethyl malonate by azetropical distillation with toluene afforded 3.26 g 
(72%) of the title compound as a brown oil. 

35 MS (E!) m/z; 432 (M^). 

^H-NMR (CDCI3) 6: 10.15 (1H, s), 7.55 (2H, d, J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 5.36 (1H, s), 
4.31 (4H, q, J=7.1 Hz), 3.90 (2H, t, J=6.6 Hz), 2.90 (2H, t, J=6.4 Hz), 2.56 (3H, s), 1.32 (6H, t, 
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J=7.1 Hz). 

STEP 3. 2-|4-[(2,6-dimethvl-5-nitro-4-pvrimidinvl)aminolphenvl}ethanol 

A mixture of diethyl 2-(6-{[4-(2-hydroxyethyl)phenyl]amino}-2-methyl-5-nitro-4- 

pyrimidinyl)propanedioate (step 2, 2.0 g, 6.48 mmol) in 2N aqueous HCI {15 ml) was heated 
5 at reflux temperature for 5 h. After cooling, the reaction was quenched with saturated 

NaHCOa aqueous solution (100 ml), and the whole was extracted with ethyl acetate (100 ml x 

3). The organic layer was washed with brine (50 ml), dried (MgS04), and concentrated. 

Purification by flash column chromatography eluting with hexane/ethyl acetate (gradient 

elution from 1 :1 to 0:100) to afford 1.33 g (71%) of the title compound as a yellow solid. 
10 MS (El) m/z: 288 (M"). 

^H-NMR (CDCI3) 6: 9.81 (1 H, s), 7.56 (2H, d, J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 3.92-3.86 {2H, 

m), 2.89 (2H, t, J=6.4 Hz), 2.76 (3H, s), 2.56 (3H, s). 

STEP 4. 2-{4-F(5-amino-2.6-dimethvl-4-pvrimidinvl)amino]phenvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of 
15 Example 6 from 2-{4-[(2,6-dimethyl-5-nitro-4-pyrimidinyl)amino]phenyl}ethanol (step 3). 

MS (El) m/z: 258 (M"). 

^H-NMR (DMSO-d6)6; 8.14 (1H, s), 7.63 (2H, d, J=8.6 Hz), 7.12 {2H, d, J=8.4 Hz), 4.67 (2H, 

br.s), 3.58 (2H, t, J=7.3 Hz), 2.67 (2H, t, J=7.2 Hz), 2.28 (3H, s), 2.20 (3H, s). 

STEP 5. 2-f'4-(8-ethvl-2.6-dimethvl-9W-purin-9-vl)phenvnethvl propanoate 
20 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 2-{4-[(5-amino-2,6-dimethyl-4-pyrimidinyl)amino]phenyl}ethanol (step 4). 

^H-NMR (CDCIs) 8: 7.44 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 4.37 (2H, t, J=6.9 Hz), 3.06 

(2H, t, J=6.8 Hz), 2.84 (3H, s), 2.82 (2H, q, J=7.4 Hz), 2.70 (3H, s), 2.35 (2H, q, J=7.6 Hz), 

1.31 (3H, t, J=7.6 Hz), 1.15 (3H, t, J=7.6 Hz). 
25 STEP 6. 2-r4-(8-ethvi-2,6-dimethvl-9h'-purin-9-vl)phenvnethanol 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from 2-[4-(8-ethyl-2,6-dimethyl-9/T'-purin-9-yl)phenyl]ethyl propanoate (step 5). 

^H-NMR (CDCI3) 5: 7.46 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.3 Hz), 3.99-3.92 (2H, m), 2.99 

(2H, t, J=6.4 Hz), 2.85 (3H, s), 2.83 (2H, q, J=7.5 Hz), 2.70 (3H, s), 1.32 (3H, t, J=7.3 Hz). 
30 STEP L 2-r4-(8-ethvl-2.6-dimethvl-9H-purin-9-vl)phenvl]ethvl (4; 

methyiphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-[4-(8-ethyl-2,6-dimethyl-9/-/-purin-9-yl)phenyl]ethanol (step 6). 

m.p.: 162°C. 
35 MS (ESI) m/z: 494 [(MH)1, 492 [(M-H)"]. 

^H-NMR (CDCI3) 5: 7.94 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.1 Hz), 7.24 (2H, d, J=8.6 Hz), 

7.18 (2H, d J=8.4 Hz), 4.36 (2H, t, J=6.4 Hz), 2.97 (2H, t, J=6.2 Hz), 2.86 (3H, s), 2.79 (2H, q, 
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J=7.6 Hz), 2.64 (3H, s), 2.44 {3H, s), 1.28 (3H, t, J=7.6 Hz). 
EXAMPLE 229 

2-r4-(4.6-DIMETHYL-2-PHENYL-1 H-IMIDAZO[4.5-c1PYRlDIN-1 -YUPHENYL1ETHYL (4- 
METHYLPHENYUSULFONYLCARBAMATE 
5 STEP 1. 2-r4-(4.6-dimethvl-2-phenvl-1/-/-imidazor4,5-c1pvridin-1-vnphenvnethvl benzoate 

A mixture of 2-{4-[(3-Amino-2,6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2 of 
Example 42, 500 mg, 1 .94 mmol), benzoic acid (4.45 g 36.4 mmol), benzoic anhydride (4.8 g, 
21.2 mmol) was heated at 120 °C for 4 h. After cooling, the mixture was diluted with 
dichioromethane (100 ml). The solution was washed with saturated NaHCOa aqueous 
10 solution (50 ml), brine (50 ml), dried (MgS04), and concentrated. Purification by flash column 
chromatography eluting with ethyl acetate to afford 813 mg (94%) of the title compound as a 
white solid. 
MS (El) m/z: 447(M*). 

^H-NMR (CDCI3) 5; 8.02-7.21 (14H, m), 6.87 (1H, s), 4.61 (2H, t, J=7.0 Hz), 3.18 (2H, t, J=6.8 
15 Hz), 2.96 (3H, s), 2.61 (3H, 8). 

STEP 2. 2-r4-(4,6-dimethvl-2-phenvl-1/-/-imidazo[4.5-clpvridin-1-vl)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(4,6-dimethyl-2-phenyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl 
benzoate (step 1). 

20 'h-NMR (CDCI3) 5; 7.57-7.18 (9H, m), 6.87 (1H, s), 3.95 (2H, t, J=6.6 Hz), 2.96 (2H, t, J=6.6 
Hz), 2.94 (3H, s), 2.59 (3H, s). 

STEP 3. 2-f4-(4.6-dimethvl-2-phenvl-1H-imidazof4.5-clPvridin-1-vl)phenvl1ethvl (4- 
methyiphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 
25 3 from 2-[4-(4,6-dimethyI-2-phenyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyi]ethanol (step 2). 
m.p.; 194°C. 

MS (ESI) m/z: 541 [(MH)*], 539 [(M-H)l. 

'h-NMR (CDCI3) §: 7.89 (2H, d, J=8.2 Hz), 7.46-6.95 (1 1 H, m), 6.77 (1 H, s), 4.35 (2H, t, J=6.0 
Hz), 3.03 (3H, s), 2.96 (2H, t, J=6.0 Hz), 2.56 (3H, s), 2.42 (3H, s). 
30 EXAMPLE 230 

2-[4-(2-BUTYL-4,6-DIMETHYL-1H-IMlDAZOr4.5-c1PYRiDiN-1-YLlPHENYUETHYL (4- 
METHYLPHENYL^SULFONYLCARBAMATE 

STEP 1. 2-[4-(2-butvl-4.6-dimethvl-1H-imidazo|"4,5-c]pvridin-1-vl)phenvllethvl pentanoate 

The title compound was prepared according to the procedure described in step 1 of 
35 Example 229 from 2-{4-[(3-Amino-2,6-dimethyl-4-pyridiny!)amino]phenyl}ethanol (step 2 of 
Example 42). 

^H-NMR (CDCI3) 5: 7.44 (2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.2 Hz), 6.71 (1H, s), 4.38 (2H, t. 
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J=6.9 Hz), 3.07 (2H, t, J=6.9 Hz), 2.88 (3H, s), 2.78 (2H, t. J=7.6 Hz), 2.56 (3H, s), 2.33 (2H, t, 
J=7.4 Hz), 1.74-1 .55 (4H, m), 1.41-1 .24 (4H, m), 0.91 {3H, t, J=7.2 Hz), 0.84 (3H, t, J=7.2 Hz). 
STEP 2. 2-r4-(2-butvl-4,6-dimethvl-1 H-imidazo[4,5-c1pvriclin-1 -vDphenyllethanol 

The title compound was prepared according to tlie procedure described in step 6 of 
5 Example 1 from 2-[4-(2-butyi-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]etliyl 
pentanoate (step 1). 

^H-NMR (CDCI3) 5: 7.46 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.2 Hz), 6.72 (1H, s), 4.00 (2H, t, 

J=6.6 Hz), 3.02 (2H, t, J=6.4 Hz), 2.88 (3H, s), 2.78 (2H, t, J=7.6 Hz), 2.54 (3H, s), 1.76-1.64 

(2H, m), 1.39-1.25 (2H, m), 0.85 (3H, t, J=7.4 Hz). 
10 STEP 3. 2-f4-(2-butvl-4.6-dimethvl-1H-imidazor4,5-c]pvridin-1-vnphenvnetinvl (4- 

m ethylph envDsuifonyicarbam ate 

The title compound was prepared according to tlie procedure described in Example 

3 from 2-[4-(2-butyl-4,6-dimethyl-1/-/-imidazo[4,5-c]pyridin-1-yl)phenyl]ethanol (step 2). 

m.p.: 162°C. 
15 IVIS (ESI) m/z: 521 [(MH)*], 519 [(M-H)^. 

^H-NMR (CD3OD) 5: 7.97 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=7.9 Hz), 7.18 (2H, d, J=8.4 Hz), 

6.84 (2H, d, J=8.4 Hz), 6.60 (1H, s), 4.34 (2H, t, J=5.5 Hz), 3.03 (3H,s), 2.96 (2H, t, J=5.5 Hz), 

2.71 (2H, t, J=7.5 Hz), 2.52 (3H, s), 2.43 (3H, s), 1.72-1.62 (2H, m), 1.36-1,24 (2H, m), 0.84 

(3H, t, J=7.3 Hz). 
20 EXAMPLE 231 

2-r4-(2-BUTYL-4,6-DIMETHYL-1 ^-IMIDAZOr4.5-c1PYRIDIN-1 -YDPHENYLIETHYL (4- 
METHVLPHENYDSULFQNYLCARBAMATEP-TOLUENESULFONATE 

To a solution of 2-[4-(2-butyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyi 
(4-methy!phenyl)sulfonylcarbamate (Example 230) in methanol was added TsOH (1.0 eq.), 
25 The resulting mixture was stirred at room temperature for 5 min and concentrated. The 
residual solids were collected and dried under reduced pressure at 50 °C to afford the title 
compound as white solids: 

^H-NMR (CDCI3) 5: 7.89-7.86 (4H, m), 7.49 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.1 Hz), 7.24 
(2H, d, J=8.3 Hz), 7.18 (2H, d, J=7.9 Hz), 7.03 (1H, s), 4.34 (2H, t, J=6.2 Hz), 3.12 (3H,s), 
30 3.02 (2H, t, J=6.2 Hz), 2.80 (3H, s), 2.77 (2H, t, J=8.1 Hz), 2.42 (3H, s), 2.34 (3H, s), 1.78- 
1 .68 (2H, m), 1 .39-1 .27 (2H, m), 0.86 (3H, t, J=7.3 Hz). 
EXAMPLE 232 

2-r4-(4.6-DIMETHYL-2-(1-METHYLETHYL)-1H-IMIDAZOf4.5-c1PYRIDIN-1- 
YLFHENYUETHYL (4-METHYLPHENYL)SULF0NYLCARBAMATE 
35 STEP 1. 2-(4-r4.6-dimethvl-2-(1-methylethyl)-1H-imidazof4.5-clpvridin-1-yllphenyl)ethvl 2- 
methylpropanoate 

The title compound was prepared according to the procedure described in step 1 of 
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Example 229 from 2-{4-[(3-Amino-2,6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2 of 
Example 42). 

^H-NMR (CDCI3) 6: 7.44 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz), 6.66 {1H, s), 4.38 (2H, t, 
J=7.0 Hz), 3.08 {2H, t, J=6.8 Hz), 3.12-3.02 (1H, m), 2.89 (3H, s), 2.55 (3H, s), 2.61-2.48 (1H, 
5 m), 1.33 {6H, d, J=7.0 Hz), 1.15 (6H, d, J=7.0 Hz). 

STEP 2. 2-(4-[4,6-dirnethvl-2-(1-methvlethvl)-1/-/-innidazor4.5-clpvridin-1-vllphenvllethanol 

The title compound was prepared according to tine procedure described in step 6 of 
Example 1 from 2-{4-[4,6-dimethyl-2-(1-metiiyietiiyl)-1H-imidazo[4,5-c]pyridin-1-yl]pinenyl}ethyl 
2-methylpropanoate (step 1 ). 
10 ^H-NMR (CDCI3) 5: 7.46 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.3 Hz), 6.68 (1H, s), 4.00 (2H, t, 
J=6.6 Hz), 3.13-3.04 (1H, m), 3.02 (2H, t, J=6.6 Hz), 2.88 (3H, s), 2.53 (3H, s), 1.33 (6H, d, 
J=7.0 Hz). 

STEP 3. 2-{4-f4.6-dimethvl-2-(1-methylethvl)-1/-y-imidazor4.5-c]pvridin-1-ynphenvl}ethvl (4- 
methylphenvDsulfonylcarbamate 
15 The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[4,6-dimethyl-2-(1-methylethyl)-1W-imidazo[4,5-c]pyridin-1-yl]phenyl}ethanol (step 
2). 

m.p.: 213°C. 

MS (ESI) m/z: 507 [(MH)'], 505 [(M-H)l. 
20 ^H-NMR (CD3OD) 5: 7.80 (2H, d, J=8.4 Hz), 7.51 (2H, d, J=8.6 Hz), 7.34 (2H, d, J=8.6 Hz), 
7.29 (2H, d, J=8.1 Hz), 7.01 (1H, s), 4.26 (2H, t, J=6.6 Hz), 3.15-3.09 (1H, m), 3.00 (2H, t, 
J=6.4 Hz), 2.90 (3H, s), 2.58 (3H, s), 2.36 (3H, s), 1.33 (6H, d, J=6.8 Hz). 
EXAMPLE 233 

2-{4-r2-f1.1-DIMETHYLETHYL)-4.6-DiMETHYL-1AV-IMIDAZOf4.5-c1PYRIDIN-1- 
25 YL1PHENYUETHYL (4-METHYLPHENYL)SULFQNYLCARBAMATE 

STEP 1. 2-(4-r2-(1.1-dimethvlethyl)-4,6-dimethvl-1H-imidazof4,5-c]pvridin-1-vl]phenvl}ethvl 

2.2-dimethylpropanoate 

The title compound was prepared according to the procedure described in step 1 of 

Example 229 from 2-{4-[(3-Amino-2,6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2 of 
30 Example 42). 

'h-NMR (CDCI3) 6: 7.41 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz), 6.35 (1H, s), 4.38 (2H, t, 
J=6.6 Hz), 3.08 (2H, t, J=6.6 Hz), 2.87 (3H, s), 2.50 (3H, s), 1 .34 (9H, s), 1 .17 (9H, s). 
STEP 2. 2-l4-r2-(1 ,1-dimethylethvn-4.6-dimethvl-1 Wmidazor4,5-clPvridln-1-ynphenyl}ethanoi 
The title compound was prepared according to the procedure described in step 6 of 
35 Example 1 from 2-{4-[2-(1,1-dimethylethyl)-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1- 
yl]phenyl}ethyl 2,2-dimethylpropanoate (step 1). 
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^H-NMR {CDCI3) 5: 7.42 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.6 Hz), 6.38 (1H, s), 4.00 {2H, t, 
J=6.4 Hz), 3.01 (2H, t, J=6.6 Hz), 2.87 (3H, s), 2.50 (3H, s), 1.34 (9H, s). 
STEP 3. 2-l4-r2-f1 ,1-dimethvlethvl)-4,6-dimethvl-1^/-imidazor4.5-clpvridin-1-vllphenvllethvl (4- 
methvlphenvDsulfonylcarbamate 
5 The title compound was prepared according to tlie procedure described in Example 

3 from 2-{4-[2-(1,1-dimethylethy!)-4,6-dimethyi-1H-imidazo[4,5-c]pyridin-1-yl]phenyl}ethanol 
(step 2). 
m.p.: 226°C. 

MS (ESI) m/z: 521 [(MH)'], 519 [(M-H)"]. 
10 ^H-NMR (DMSO-de) 5: 7.71 (2H, d, J=8.3 Hz), 7.46 (2H, d, J=8.6 Hz), 7.41 {2H, d, J=8.6 Hz), 
7.35 (2H, d, J=8.1 Hz), 6.55 (1H, s), 4.20 (2H, t, J=7.0 Hz), 2.95 (2H, t, J=7.0 Hz), 2.74 (3H, 
s), 2.44 (3H, s), 2.36 (3H, s), 1.27 (9H, s). 
EXAMPLE 234 

2-f4-(2-CYCLOHEXYL-4.6-DIMETHYL-1Ay-IMIDAZOr4,5-c1PYRIDiN-1-YL)PHENYUETHYL 
15 (4-iVlETHYLPHENYL)SULFONYLCARBAMATE 

STEP 1. 2-f4-(2-cvclohexvl-4,6-dimethvl-1H-imidazor4,5-c1pvridin-1-vl)phenvl]ethvl 

cvciohexanecarboxviate 

The title compound was prepared according to the procedure described in step 1 of 

Example 229 from 2-{4-[(3-Amino-2,6-dimethyl-4-pyridinyl)amino]phenyl>ethanol (step 2 of 
20 Example 42). 

^H-NMR (CDCI3) 5: 7.44 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 6.65 (1H, s), 4.39 (2H, t, 
J=6.8 Hz), 3.08 (2H, t, J=6.8 Hz), 2.88 (3H, s), 2.54 (3H, s), 2.71-1.21 (22H, m). 
STEP 2. 2-r4-(2-cvclohexvl-4.6-dimethvl-1H-imidazor4.5-clpvridin-1-vi)phenvnethanol 

The title compound was prepared according to the procedure described in step 6 of 
25 Example 1 from 2-[4-(2-cyclohexyi-4,6-dimethyi-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl 
cyclohexanecarboxylate (step 1). 

^H-NMR (CDCI3) 5: 7.46 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.2 Hz), 6.68 (1H, s), 4.01 (2H, t, 
J=6.4 Hz), 3.02 (2H, t, J=6.4 Hz), 2.88 (3H, s), 2.72-2.70 (1H, m), 2.54 (3H, s), 2.30-1.15 
(10H, m). 

30 STEP 3. 2-r4-(2-cvclohexvl-4,6-dimethvl-1H-imidazol4,5-clpvridin-1-vnphenvnethvl (4- 

methylphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-[4-(2-cyclohexyl-4,6-dimethyl-1/-/-imidazo[4,5-c]pyridin-1-yl)phenyl]ethanol (step 2). 

m.p.: 168°C. 
35 MS (ESI) m/z: 547 [(MH)"], 545 [(M-H)"]. 

^H-NMR (CD3OD) 5: 7.97 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.1 Hz), 7.19 (2H, d, J=8.3 Hz), 



-231- 



6.77 (2H, d, J=8.2 Hz), 6.53 (1H, s), 4.33 (2H, t, J=5.3 Hz), 3.09 (3H,s), 2.97 (2H, t, J=5.5 Hz), 
2.65-2.55 (1H, m), 2.50 (3H, s), 2.42 (3H, s), 1.77-1.18 (10H. m). 
EXAMPLE 235 

2-(4-r4.6-DIMETHYL-2-(3-PHENYLPROPYLV1H-IMIDA ZOr4.5-c1PYRIDIN-1- 
YLIPHENYUETHYL (4-METHYLPHENYL')SULF0NYLCARBAIVIATE 

STEP 1. 2-^4-r4.6-dirriethvl-2-(3-phenvlpropvl)-1/-/-irnidazo[4.5-clDvridin -1-vnDhenvl)ethvl 4- 
phenvlbutanoate 

The title compound was prepared according to the procedure described in step 1 of 
Example 229 from 2-{4-[(3-Amino-2,6-dimethyl-4-pyridinyl)amino]phenyl}ethanol {step 2 of 
Example 42). 

'h-NMR (CDCI3) 5: 7.39 (2H, d, J=8.2 Hz), 7.30-7.15 (10H, m), 7.06 (2H, d, J=6.4 Hz), 6.70 
(IH, s), 4.37 (2H, t, J=7.1 Hz), 3.06 (2H, t, J=6.9 Hz), 2.88 (3H, s), 2.80 (2H, t, J=7.6 Hz), 
2.68-2.60 {4H, m), 2.54 (3H, s), 2.36 (2H, t, J=7.4 Hz), 2.09-1 .91 (4H, m). 
STEP 2. 2-(4-r4.6-dimethvl-2-(3-phenvlpropvn-1 H-imidazor4.5-clPvridin-1 -vnphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[4,6-dimethyi-2-(3-phenylpropyl)-1H-imidazo[4,5-c]pyridin-1- 
yl]phenyi}ethyl 4-phenylbutanoate (step 1). 

'h-NMR (CDCI3) 5: 7.41 (2H, d, J=8.2 Hz), 7.25-7.15 (5H, m), 7.07 (2H, d, J=6.6 Hz), 6.72 
(IH, s), 3.99 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.3 Hz), 2.88 (3H, s), 2.81 {2H, t, J=7.6 Hz), 2.64 
(2H, d, J=7.6 Hz), 2.55 (3H, s), 2.11-2.00 (2H, m). 

STEP 3. 2-(4-f4,6-dimethvl-2-(3-phenvlpropvl)-1H-imidazor4.5-clPvridin-1-vl1phenvl>ethvl (4- 
methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[4,6-dimethyl-2-(3-phenylpropyl)-1 W-imidazo[4,5-c]pyridin-1 -yl]phenyl}ethanol 
(step 2). 
m.p.: 175°C. 

IVIS (ESI) m/z: 583 [(MH)1, 581 [(M-H)l 

^H-NMR (CDCI3) 5: 7.95 (2H, d, J=8.3 Hz), 7.30-7.14 (7H, m), 7.03 (2H, d, J=8.1 Hz), 6.81 
(2H, d, J=8.0 Hz), 6.64 (IH, s), 4.33 (2H, t, J=5.7 Hz), 3.00 (3H,s), 2.95 (2H, t, J=5.7 Hz), 2.72 
(2H, t, J=7.5 Hz), 2.62 (2H, t, J=7.4 Hz), 2.51 (3H, s), 2.41 (3H, s), 2.07-1.97 (2H, m). 
EXAMPLE 236 

4-METHYL-A/-(r(2-f4-r5-(METHYLOXY)-2-f1H-PYRAZOL-3-YL)-1H- BENZIiVllDAZOL-1- 

YLIPHENYUETHYDAMINOICARBONYUBENZENESULFONAIVIIDE Pz 

TOLUENESULFONATE 

STEP 1 . 2-(4-r5-(methvloxv)-2-(1H-pvrazol-3-vl)-1H-benzimidazol-1 -vllPhenvl>ethanol 

A mixture of 2-(4-{[2-amino-4-(methyloxy)phenyl]amino}phenyl)ethanol (step 2 of 
Example 71, 1.95 g, 7.56 mmol), pyrazol-3-carbaldehyde (726 mg, 7.56 mmol) in ethanol (45 
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ml) was heated at reflux temperature for 2 h. After cooling, the mixture was concentrated. A 
mixture of the residue, lead tetraacetate (4.61 g, 8.32 mmol) in benzene (50 ml) was stirred at 
room temperature for 16 h. The mixture was quenched with saturated NaHCOs aqueous 
solution (150 ml). The whole was extracted with ethyl acetate (150 ml x 4). The organic layer 
was washed with water (100 ml x 5), brine (50 ml), dried (MgS04), and concentrated. 
Purification by flash column chromatography eluting with dichloromethane/methanol (gradient 
elution from 20:1 to 10:1) to afford 408 mg (16%) of the title compound as an amber solid. 
MS (El) m/z: 334 (M"). 

'h-NMR (DMSO-de) 5: 7.6 (1H, br.s), 7.43 (2H, d, J=7.7 Hz). 7.29-7.23 (3H,m), 7.04 (1H, d, 
J=8.8 Hz), 6.90 (1H, d, J=8.8 Hz), 6.34 (1H, br.s), 3.85-3.81 (5H, m), 2.92 (2H, t, J=6.6 Hz). 
STEP 2. 1-r4-(2-chloroethvnDhenvn-5-fmethvioxvV2-(1H-Pvrazol-3-vn-1H-benzimidaz ole 

The title compound was prepared according to the procedure described in step 7 
Example 1 from 2-{4-[5-(methyloxy)-2-(1H-pyrazol-3-yl)-1H-benzimidazol-1-yl]phenyl}ethanol 
(step 1). 

MS (El) m/z: 352 (M*). 

'h-NMR (CDCI3) 5: 8.96 (0.5H, s), 8.11 (0.5H, d, J=2.9 Hz), 7.50 (0.5H, d, J=2.0 Hz), 7.46- 
7.34 (5H, m), 7.05 (1H, dd, J=16.5, 8.8 Hz), 6.93 (1H. ddd, J=1.4, 9.0, 2.4 Hz). 6.71 (0.5H, dd, 
J=2.9, 1.1 Hz), 5.81 (1H, s). 3.85 (3H. s), 3.82 (2H, t, J=7.0 Hz), 3.22 (2H, t, J=7.0 Hz). 
STEP 3. 1 -r4-f2-azidoethvnDhenvl1-5-(methvloxvV2-f 1 H-Dvra zol-3-vn-1 H-benzimidazole 

The title compound was prepared according to the procedure described in step 8 
Example 1 from 1-[4-(2-chloroethyl)phenyl]-5-(methyloxy)-2-(1H-pyrazol-3-yt)-1H- 
benzimidazole (step 2). 
MS (El) m/z: 359 (M^). 

^H-NMR (CDCI3) 8: 14.05 (1H, br.s), 7.53-7.50 (2H, m), 7.45 (2H, d, J=8.4 Hz), 7.37 (2H, d, 
J=8.4 Hz), 7.01 (1H, d, J=8.7 Hz), 6.89 (1H, dd, J=8.7, 2.4 Hz), 5.81 (1H, s), 3.85 (3H, s), 3.61 
(2H, t, J=6.9 Hz), 3.03 (2H, t, J=6.9 Hz). 

STEP 4. 2-(4-r5-(methvloxvV2-(1 H-Dvrazol-3-vn-1 H-benzimi dazol-l -vllphenvllethylamine 

The title compound was prepared according to the procedure described in step 9 
Example 1 from l-[4-(2-azidoethyl)phenyl]-5-(methyloxy)-2-(1H-pyrazol-3-yl)-1H- 
benzimidazole (step 3). 
MS (El) m/z: 333 (M^). 

^H-NMR (CDCI3) 5: 7.47 (1H, d, J=2.0 Hz), 7.43-7.29 (5H, m), 7.00 (1H, d, J=8.8 Hz), 6.88 
(1H, dd, J=9.0, 2.4 Hz), 5.81 (1H, s), 3.80 (3H, s), 3.09 (2H, t, J=7.1 Hz), 2.90 (2H, t, J=6.8 
Hz). 

STEP 5. 4-methvl-/V-IK2-f4-r5-(methvloxvV2-(1 H-Dvrazol-3- vn-1 H-benzimidazol-1 - 
vIlphenvDethvnaminolcarbonvDb enzenesulfonamide 
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The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-{4-[5-(metliyloxy)-2-(1/-/-pyrazol-3-yl)-1H-benzimidazol-1-yi]phenyl}etinylamine (step 
4). 

IVIS (ES!) m/z: 531 [(iVlH)'], 529 [(iVi-H)"]. 
5 'h-NIV1R (CDCI3) 5: 7.77 (2H, d, J=8.3 Hz), 7.44 (1H,s), 7.24 (2H, d, J=7.5 Hz), 7.14-7.07 (5H, 
m), 6.98 (1H, d, J=9.0 Hz), 6.88 (1H, d, J=9.0 Hz), 6.10 (1H, s), 3.83 {3H, s), 3.57-3.55 (2H, 
m), 2.88-2.84 (2H, m), 2.35 {3H, s). 

STEP 6. 4-metiivl-N-lf(2-(4-r5-(methvloxvV2-n H-pvrazol-3-vl)-1 H-benzimidazol-1 - 
10 vnphenvllethvDaminolcarbonvilbenzenesulfonamide p-toluenesulfonamide mono-p- 
toluenesulfonate 

The title compound was prepared according to the procedure described in Example 231 from 
4-methyl-A/-{[{2-{4-[5-(methyloxy)-2-(1 H-pyrazol-3-yl)-1 H-benzimidazol-1 - 
yl]phenyi}ethy))amino]carbonyl}benzenesulfonamide (step 5). 
15 ^H-NIMR (CDCI3) 5: 12.65 (1H, s), 9.99 (1H, s), 7.87 (2H, d, J=8.1 Hz), 7.78 (2H, d, J=8.3 
Hz),7.50 (2H, d, J=9.0 Hz), 7.39 (2H, d, J=8.4 Hz), 7.20 (2H, d, J=7.9 Hz), 7.18 (2H, d, J=8.1 
Hz), 7.08-6.93 (5H, m), 6.44 (1H, s), 3.76 (3H, s), 3.42-3.40 (2H, m), 2.92-2.88 (2H, m), 2.86 
(6H, s). 

20 

EXAMPLE 237 

2-f4-r5-iV1ETHYLOXY-2-(1 ^-PYRAZOL-3-YL)-1 H-BENZIMIDAZOL-1 -YUPHENYUETHYL (4- 
METHYLPHENYDSULFONYLCARBAMATEP-TOLUENESULFONATE 
STEP 1. 2-M-f5-(methvloxv)-2-(1H-pvrazol-3-vl)-1A7-benzimidazol-1-vllphenvllethvl (4- 
25 methyiphenvOsulfonylcarbamate , 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[5-(methyloxy)-2-(1H-pyrazol-3-yl)-1 H-benzimidazol-1 -yl]phenyl}ethanol (step 1 of 
Example 236). 

MS (ESI) m/z; 532 [(MH)"], 530 [(M-H)]. 
30 ^H-NMR (DMSO-de) 5; 7.75 (2H, d, J=8.1 Hz), 7.58 (2H, d, J=8.1 Hz), 7.38 (2H, d, J=7.8 Hz), 
7.33-7.21 (3H, m), 7.22 (2H, d, J=8.1 Hz), 6.96 (1H, d, J=8.1 Hz), 6.88 (1H, d, J=8.1 Hz), 
4.26-4.24 (2H, m), 3.82 (3H, s), 2.95-2.93 (2H, m), 2.34 (3H, s). 

STEP 2. 2-(4-r5-(methvloxv)-2-(1H-pvrazol-3-vn-1/T'-benzimidazol-1-vnphenvl}ethvl (4- 
methylphenvDsulfonvlcarbamate mono-p-toluenesulfonate 
35 The title compound was prepared according to the procedure described in Example 

231 from 2-{4-[5-(methyloxy)-2-(1H-pyrazol-3-yl)-1 H-benzimidazol-1 -yl]phenyl}ethyl (4- 
methylphenyOsulfonylcarbamate (step 1). 
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'h-NMR {CDCI3) 5: 7.88 (2H, d, J=8.2 Hz), 7.80-7.65 (6H, m), 7.44 (2H, d, J=8.1 Hz), 7.38- 

7.26 (3H, m), 7.17 (2H, d, J=8.1 Hz), 7.10 {2H, d, J=7.6 Hz), 4.37-4.33 (2H, m), 3.03-2.99 
(2H, m), 2.39 (3H, s), 2.35 (3H, s), 2.31 (3H, s). 

EXAMPLE 238 

5 2-{4-[6-CHLORO-2-(1,5-DIMETHYL-1H-PYRAZOL-3-YL)-5-(TRIFLUOROMETHYL)-1H- 
BENZIMIDAZOL-1-YL]PHENYL}ETHYL (4-METYLPHENYL)SULFONYLCARBAMATE 
STEP 1 . 2-(4-([5-chloro-2-nitro-4-(trifluoromethvnphenvl1aminolphenvl)ethvi (4- 
methvlphenvDsulfonvlcarbamate 

To a stirred solution of 2-(4-{[5-chioro-2-nitro-4- 

10 (trifluoromethyI)plienyl]amino}plienyl)etinanol (step 2 of Example 104, 1.0 g, 2.77 mmol) in 
dichloromethane (45 ml) was added p-toluenesulfonyl isocyanate (574 mg, 2.91 mmol), and 
the mixture was stirred at room temperature for 2 h. The mixture was quenched with water 
(100 ml). The organic layer was separated. The aqueous layer was extracted with 
dichloromethane (100 mi x 3). The combined organic layer was washed with brine (50 ml), 

15 dried (MgS04), and concentrated. Purification by flash column chromatography eluting with 
hexane/ethyl acetate (gradient elation from 2:1 to 1:1) to afford 1.51 g (98%) of the title 
compound as an orange soiid. 

^H-NMR (CDCI3) 5: 9.68 (1H, s), 8.58 (1H, s), 7.91 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=7.9 Hz), 

7.27 (2H, d, J=7.9 Hz), 7.20 (2H, d, J=8.4 Hz), 7.17 (1H, s), 4.33 (2H, t, J=7.0 Hz), 2.96 (2H, t, 
20 J=6.8 Hz), 2.45 (3H, s). 

STEP 2. 2-(4-(r2-amino-5-chloro-4-(trifluoromethvl)phenvnamino>phenvnethvl (4- 
methvlphenvDsulfonvlcarbamate 

To a stirred solution of 2-(4-{[5-chlorQ-2-nitro-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl (4-methylphenyl)sulfonylcarbamate (step 1 , 1 .51 g, 
25 2.71 mmol) in methanol (250 ml) was added 5% platinum-sulfided on carbon (600 mg). The 
mixture was stirred at room temperature for 5 h under hydrogen atmosphere (4 atm). The 
palladium catalyst was removed by filtration and washed with dichloromethane (100 ml). The 
filtrate was concentrated under reduced pressure to afford 1 .46 g (99%) of the title compound 
as a brown oil. 

30 ^H-NMR (CDCI3) 5: 7.90 (2H, d. J=8.4 Hz), 7.33 (2H, d, J=8.2 Hz), 7.16 (1H, s), 7.07 (2H, d, 
J=8.2 Hz), 7.06 (1H, s), 6.86 (2H, d, J=8.2 Hz), 5.40 (2H, s), 4.26 (2H, t, J=6.9 Hz), 2.85 (2H, 
t, J=7.2 Hz), 2.44 (3H, s). 

STEP 3, 2-f4-fl'5-chloro-2-(rn.5-dimethvl-1^/-pvrazQl-3-v!)carbonvl1amino>-4- 

ftrifluoromethvnphenvl1amino>phenvl)ethvl (4-methvlphenvl)sulfonvlcarbamate 
35 To a stirred solution of 2-(4-{[2-amino-5-chloro-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl (4-methylphenyl)sulfonylcarbamate (step 2, 200 
mg, 0.379 mmol) in dichloromethane (1.7 ml) was added a solution of 1,5-dimethyl-1H- 
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pyrazole-3-carboxylic acid (63.8 mg, 0.455 mmol) and N,A/-diisoprppylethylamine (118 mg, 
0.909 mmol) in dichloromethane (1 .7 ml), then to the mixture was added a solution of HOBt 
(61.5 mg, 0.455 mmol) and HBTU (431 mg, 1.14 mmol) in DMF (2.5 ml), and the mixture was 
stirred at room temperature for 20 h. The mixture was quenched with water (100 ml). The 
5 whole was extracted with ethyl acetate (100 ml x 3). The combined organic layer was washed 
with water (100 ml x 3), brine (50 ml), dried (MgS04), and concentrated. Purification by PTLC 
eluting with hexane/ethyl acetate (1:1) to afford 145 mg (59%) of the title compound as a red 
solid. 

^H-NMR (CDCI3) 5: 8.70 (1H, s), 7.87 (2H, d, J=8.1 Hz), 7.79 (1H, s), 7.28 (2H, d, J=8.1 Hz), 
10 7.04 (2H, d, J=8.3 Hz), 6.95 (2H, d, J=8.3 Hz), 6.72 (1H, s), 6.60 (1H, s), 4.22 (2H, t, J=6.8 
Hz), 3.78 (3H, s), 2.84-2.80 (2H, m), 2.40 (3H, s), 2.30 (3H, s). 

STEP 4. 2-(4-r6-chloro-2-(1 .5-dlmethvl-1 /-/-pvrazol-3-vl)-5-(trifluoromethvn-1 /-/-benzimidazol-1 - 
vIlphenvDethyl (4-methvlphenvnsulfonvlcarbamate 

A mixture of 2-(4-{[5-chloro-2-{[(1,5-dimethyl-1H-pyrazol-3-yl)carbonyl]amino}-4- 

15 (trifluoromethyi)phenyl]amino}phenyl)ethyl (4-methylphenyl)sulfonylcarbamate (step 3, 145 
mg, 0.223 mmol) in 2N NaOH (1 mi) and ethanol (2 ml) was stirred at 50 "C for 85 h. After 
cooling, the pH value was adjusted to 4.0 by addition of 2N HCI. The mixture was diluted with 
water (80 ml), and extracted with dichloromethane (80 ml x 3). The combined organic layer 
was washed with brine (50 ml), dried (MgS04), and concentrated. Purification by PTLC 

20 eluting with hexane/ethyl acetate (1:3) to afford 30 mg (21%) of the title compound as a red 
solid. 

MS (ESI) m/z: 632 [(MH)*], 630 [(M-H)l. 

^H-NMR (CDCI3) 6: 8.15 (1H, s), 7.90 (2H, d, J=8.4 Hz), 7.34-7.24 (6H, m), 7.19 (1H, s), 5.81 
(1H, s), 4.40 (2H, t, J=6.8 Hz), 3.76 (3H, s), 3.04 (2H, t, J=6.4 Hz), 2.41 (3H, s), 2.20 (3H, s). 
25 EXAMPLE 239 

N-[({2-[4-(2-BUTYL-4,6-DIMETHYL-1/-/-IMlDAZO[4,5-c]PYRIDIN-1-YL)PHENYL]ETHYL} 

AMINO)CARBONYL]-4-METHYLBENZENESULFONAIVliDE 

STEP 1 . 2-butvl-1-r4-(2-chloroethvnphenvn-4,6-dimethvl-1H-imidazor4.5-c1pvridine 

The title compound was prepared according to the procedure described in step 7 of 
30 Example 1 from 2-[4-(2-butyl-4,6-dimethyl-1H-lmidazo[4,5-c]pyrldin-1-yl)phenyl]ethanol (step 2 
of Example 230). 
MS (El) m/z: 341 (M*). 

^H-NMR (CDCI3) 8: 7.45 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2 Hz), 6.73 (1H, s), 3.82 (2H, t, 
J=7.1 Hz), 3.22 (2H, t, J=7.1 Hz), 2.89 (3H, s), 2.79 (2H, t, J=8.2 Hz), 2.58 (3H, s), 1.76-1.64 
35 (2H, m), 1 .39-1 .25 (2H, m), 0.84 (3H, t, J=7.2 Hz). 

STEP 2. 1-r4-(2-azidoethvl)phenvl1-2-butvl-4,6-dimethvl-1/^-imidazof4.5-c]pvridine 

The title compound was prepared according to the procedure described in step 8 of 
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Example 1 from 2-butyl-1-[4-(2-chloroethyl)phenyl]-4,6-dimethyl-1^y-imidazo[4,5-c]pyridine 
(step 1). 

MS (El) m/z: 348 (M^). 

^H-NMR (CDCI3) 5: 7.46 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.6 Hz), 6.72 (1H, s), 3.62 (2H, t, 
5 J=6.8 Hz), 3.03 (2H, t, J=6.8 Hz), 2.88 (3H, s), 2.78 (2H, t, J=7.6 Hz), 2.55 (3H, s), 1 .74-1 .63 
(2H, m), 1.38-1.24 (2H, m), 0.84 (3H, t, J=7.3 Hz). 

STEP 3. 2-r4-(2-butvl-4.6-dimethvl-1 fy-imidazor4.5-c1Pvridin-1 -yhDhenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of 
Example 1 from 1-[4-(2-azidoethyl)phenyl]-2-butyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridine 
10 (step 2). 

MS (El) m/z: 322 (M"). 

H-NMR (CDCI3) 8: 7.43 (2H, d, J=8.3 Hz), 7.26 (2H, d, J=8.1 Hz), 6.72 (1H, s), 3.10-3.04 (2H, 
m), 2.90-2.86 (5H, m), 2.78 (2H, t, J=7.7 Hz), 2.55 (3H, s), 1.74-1.64 (2H, m), 1.35-1.25 (2H, 
m), 0.84 (3H, t, J=7.3 Hz). 

15 STEP 4, /V-r({2-r4-(2-butvl-4.6-dimethvl-1H-imidazor4.5-clpvridin-1- 

vl)phenvnethvl)amino)carbonvn-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-[4-(2-butyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethylamine 
(step 3). 

20 MS (ESI) m/z: 520 [(MH)^], 51 8 [(M-H)l. 

H-NMR (CDCI3) 6: 7.77 (2H, d, J=8.1 Hz), 7.37 (2H, d, J=7.9 Hz), 7.27 (2H, d, J=7.8 Hz), 
7.19 (2H, d, J=7.5 Hz), 6.76 (1H, s), 3.57-3.51 (2H, m), 2.92 (2H, t, J=6.6 Hz), 2.88 (3H. s), 
2.76 (2H, t, J=7.5 Hz), 2.52 (3H, s), 2.38 (3H, s), 1.73-1.62 (2H, m), 1.36-1.23 (2H, m), 0.82 
(3H, t, J=7.3 Hz). 

25 STEP 5, A/-ra2-r4-(2-butvl-4.6-dimethvl-1 H-imidazor4.5-clDvridin-1 - 

vl)phenvi1ethvl)amino)carbonvn-4-methvibenzenesulfonamide mono-p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 
231 from /V-[({2-[4-(2-butyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1- 

yl)phenyl]ethyl}amino)carbonyl]-4-methylbenzenesulfonamide (step 4). 

30 'h-NMR (CDCI3) 5: 9.85 (1H, br.s), 7.78 (4H, d, J=8.1 Hz), 7.45 (2H, d, J=7.9 Hz), 7.27-7.13 
(6H, m), 7.01 (1H, s), 3.45-.343 (2H, m), 3.03 (3H, s), 2.89-2.87 (2H, m), 2.79-2.73 (5H, m), 
2.36 (3H, s), 2.34 (3H, s), 1 .74-1 .65 (2H, m), 1 .35-1 .23 (2H, m), 0.84 (3H, t, J=7.2 Hz). 
EXAMPLE 240 

2-r4-(2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4,5-B1PYRIDIN-3-YL)PHENYU-1- 
35 METHYLETHYL (4-METHYLPHENYL)SULFONYLCARBAMATE MONO-HYDROCHLORIDE 
To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1- 
methylethyl (4-methylphenyl)sulfonylcarbamate (Example 7, 694 mg, 1 .37 mmol) in methanol 
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(4 ml) was added 10% HCl in methanol (2 ml) at room temperature. Ttiis mixture was 
concentrated, and treated with diethylether to afford 624 mg (90%) of the title compound as a 
slight yellow solid. 

'h-NMR (DMSO-ds) 5: 11.92 (1H, br.s), 7.76 (2H, d, J=7.9 Hz), 7.49-7.39 (6H, m), 7.26 (1H, 
5 br.s), 4.98-4.88 (1H, m), 2.94-2.83 (4H, m), 2.63 (3H, s), 2.46 (3H, s), 2.34 (3H, s), 1.23 (3H, 
t, J=7.5 Hz), 1.12 (3H, d, J=6.1 Hz). 
IVIS (ESI) m/z: 507 [(MH)*], 505 [(M-H)"]. 
EXAMPLE 241 

N-(r(2-(4-r5.7-DIMETHYL-2-(3-PHENYLPROPYL)-3H-IMIDAZOr4,5-B1PYRIDiN-3- 
10 YUPHENYUETHYDAMINOICARBONYLM-METHYLBENZENESULFONAMiPE 

A mixture of A/-{[(2-{4-[(3-amino-4,6-dimethyl-2- 

pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (step 4 of 
Example 162, 86 mg, 0.19 mmol), 4-phenylbutyric acid (37 mg, 0.23 mmol) and 1 -ethyl-3-(3- 
dimrthylaminopropyl)carbodiimide hydrochloride (40 mg, 0.21 mmol) was stirred at room 
15 temperature for 5 days. The mixture was concentrated to give an orange syrup. This material 
was dissolved in toluene (8 ml), added p-toluenesulfonic acid mono-hydrate (3 mg, 0.02 mol), 
then stirred under reflux temperature for 5 h. The mixture was diluted with dichloromethane 
and washed with diluted hydrochloric acid. The organic layer was concentrated. Purification 
by TLC developing with hexane/ethyl acetate (1 :3) gave 32 mg (29%) of the title compound as 
20 a colorless solid. 

^H-NMR (CDCI3) 5: 7.85 (2H, d, J=8.4 Hz), 7.31-7.01 (11H, m), 6.91 (1H, s), 3.52-3.45 (2H, 
m), 2.83 (2H, t, J=6.4 Hz), 2.71-2.65 (2H, m), 2.64 (3H, s), 2.58-2.53 (2H, m), 2.41 (3H, s), 
2.39 (3H,s), 2.00-1.90 (2H, m). 
MS (ESI) m/z: 582 [(MH)*], 580 [(M-H)"]. 
25 EXAMPLE 242 

N-(r(2-l4-r5.7-DIMETHYL-2-(3-OXO-3-PHENYLPROPYL)-3H-IMiDAZOF4,5-B]PYRIDIN-3- 
YL1PHENYLlETHYL^AMIN01CARB0NYL>-4-METHYLBENZENESULF0NAMlPE 

The title compound was prepared according to the procedure described in Example 
241 from A/-{[(2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4- 
30 methyibenzenesulfonamide (step 4 of Example 162) and 3-benzoylpropionic acid. 

^H-NMR (CDCI3) 6: 8.04-7.14 (11H, m), 6.90 (1H, s), 6.20-6.15 (1H, m), 3.50-3.38 (4H, m), 
3.03-2.81 (4H, m), 2.56 (3H, s), 2.44 (3H, s), 2.41 (3H, s). 
MS (ESI) m/z: 596 [(MH)"], 594 [(M-H)"]. 
EXAMPLE 243 

35 2-{4-[6-CHLORO-2-ETHYL-5-(TRlFLUOROMETHYL)-1 H-BENZIMlDAZOL-1 - 
YL]PHENYL}ETHYL 3-PYRIDINYLSULFONYLCARBAMATE 

STEP 1. 2-<4-[6-chloro-2-ethvl-5-(trifluoromethvl)-1/-/-benzimidazol-1-vnphenvl}ethyl phenyl 
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carbonate 

To a stirred solution of 2-[4-(6-Clnloro-2-ethyl-5-trifluoromethyl-1H-benzimidazoi-1- 
yl)phenyi]ethanol (step 4 of Example 104, 3.90 g, 10.6 mmol) in dicfiloromethane (20 mL) and 
pyridine (2 ml) was added dropwise phenyl ctiloroformate (1.6 mL, 12.7 mmol), and the 
5 mixture was stirred at room temperature for 16 h. The reaction mixture was diluted with 
dichloromethane (50mL), washed with water (50 ml). The organic layer was dried over 
Na2S04, and concentrated under reduced pressure. Purification by flash column 
chromatography eluting with hexane/ethyl acetate (3:1) afforded 4.2 g (82%) of the title 
compound as a colorless syrup. 
10 NMR (CDCI3) 6 8.12 (1H, s), 7.53-7.15 (10H, m), 4.56 (2H, t, J=6.8 Hz), 3,20 (2H, t, J=6.8 

Hz), 2,79 (2H, q, J=7,6 Hz), 1.36 (3H, t, J=7.6 Hz). 
MS (El) m/z: 488 (M*). 

STEP 2. 2-(4-[6-chloro-2-ethvi-5-(trif!uoromethvlV1H-benzimidazol-1-vllPhenvl)ethvl 3- 
pyridinylsulfonylcarbamate 

15 To a stirred solution of 3-pyridinesulfonamide (Rafik, Karaman; et al., J. Am. Chem. 

Soc, 1992, 114, 4889, 120 mg, 0.76 mmol) in DMF (3 mL) was added NaH (60% oil 
dispersion, 27 mg, 0.68 mmol) at room temperature. After 10min., phenyl 2-[4-(2-ethyl-5,7- 
dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethylcarbamate (step 1, 313 mg, 0.64 mmol) 
was added, and the mixture was stirred for 9 h at 80 °C. The mixture was diluted with ethyl 

20 acetate (50 mL) ,and washed with water and brine. The organic layer was dried (Na2S04) 
and concentrated. Purification by TLC developing with dichloromethane/methanol (6:1) and 
TLC developing with dichloromethane/methanol (10:1) gave 67 mg (19%) of the title 
compound as colorless solid. 

''H-NMR (CDCI3) 5nn9.18 (1H, s), 8.73-8,72 (1H, m), 8,32-8.29 (1H, m), 8.09 (1H, s), 7.40- 
25 7.15 (6H, m), 4.33-4.29 (2H, m), 2.99-2.94 (2H, m), 2.78-2.71 (2H, m), 1.35-1.32 (3H, m). 
MS (ESI) m/z: 553 (MH"), 551 ([M-H]") 
EXAMPLE 244 

2-{4-r6-CHLORO-2-ETHYL-5-(TRIFLUQROMETHYL)-1 H-BENZIMIDAZOL-1 - 
YL1PHENYLVETHYL2-PYR1D1NYLSULF0NYLCARBAMATE 
30 The title compound was prepared according to the procedure described in step 2 of 

Example 243 from 2-pyridinesulfonamide (Naito, T.; et al., Chem. Pharm. Bull., 1955, 3, 38) 
and 2-[4-(2-ethyl-5,7-dimethyl-3/^-imidazo[4,5-b]pyridin-3-yl)phenyl]ethylcarbamate (step 1 of 
Example 243). 
m.p.: 127.0-130.0 °C 

35 ^H-NMR (CDCI3) 5a8.76-8.73 (1H, m), 8.24-8.21 (2H, m), 8.16 (1H, s), 8,03-7.97 (1H, m), 
7,62-7.56 (1H, m), 7,37 (2H, d, J=8.2 Hz), 7.23 (2H, d, J=8.2 Hz), 7.17 (1H, s), 4.37 (2H, t, 
J=6.8 Hz), 3.01 (2H, t, J=6.8 Hz), 2.77 (2H, q, J=7.6 Hz), 1.35 (3H, t„ J=7.6 Hz). 



-239- 



MS (ESI) m/z: 553 (MH^), 551 ([M-H]"), 
EXAMPLE 245 

2-{4-r6-CHLORO-2-ETHYL-5-fTRIFLUOROMETHYL)-1 H-BENZIMIDAZQL-1 - 
YL1PHENYUETHYL 4-PYRIDINYLSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 4-pyridinesulfonamide (Comrie, A. iVl..; et al., J. Chem. Soc, 1958, 3514) 
and 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yi)phenyi]ethylcarbamate (step 1 of 
Example 243). 

'H-NMR (CDCI3) 5n8.82 (2H, d, J=5.2 Hz), 8.10 (1H, s), 7.87 (2H, d, J=4.9 Hz), 7.44 (2H, d, 
J=7.9 Hz), 7.27 (2H, d, J=7.9 Hz), 7.20 (1H, s), 4.34 (2H, t, J=7.3 Hz), 3.04 (2H, t, J=7.3 Hz), 
2.78 (2H, q, J=7.6 Hz), 1.36 (3H, t„ J=7.6 Hz). 
MS (ESI) m/z: 553 (MH*), 551 ([i\^-H]"), 
EXAMPLE 246 

2-r4-(5-ACET YL-2-ETHYL-1 H-BENZIiVilDAZOL-1 -YL^PHENYU-1 -IVIETHYLETHYL (4- 

IVIETHYLPHENYDSULFONYLCARBAIVIATF 

STEP 1 ■ 1-(4-(r4-(2-h vdroxvpropvl)phenvl]amino>-3-nitrophenvnethanone 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 1-(4-chloro-3-nitrophenyl)ethanone and 1-(4-aminophenyl)-2-propanol 
(step 1 of Example 6). 

'h-NMR (CDCI3) 5: 9.85 (1H, br.s), 8.83-8.82 (1H, m), 7.99-7.95 (1H, m), 7.33 (2H, d, J=8.4 
Hz), 7.24 (2H, d, J=8.4 Hz), 7.18 (1H, d, J=9.0 Hz), 4.13-4.04 (1 H, m), 2.87-2.72 (2H, m), 2.58 
(3H, s), 1.29 (3H, d, J=6.2 Hz). 

STEP 2. 1 -(3-amino-4-( r4-(2-hvdroxvpropvnphenvl1amino)phenvnethanone 

The title compound was prepared according to the procedure described in step 4 of 
Example 1 from 1-(4-{[4-(2-hydroxypropyl)phenyl]amino}-3-nitrophenyl)ethanone (step 1). 
MS (El) m/z: 284 (M^). 

ST EP 3. 2-r4-(5-acetvl-2-ethvl-1H-benzimidazol-1-vl)phenvn-1-methvlethvl propanoate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 1-(3-amino-4-{[4-(2-hydroxypropyl)phenyl]amino}phenyl)ethanone (step 2). 
H-NMR (CDCb) 5: 8.41-8.40 (1H, m), 8.83-8.82 (1H, m), 7.92-7.89 (1H, m), 7.43 (2H, d, 
J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.12-7.09 (1H, m), 5.25-5.18 (1H, m), 3.07-2.88 (2H, m), 
2.80 (2H, q, J=7.3 Hz), 2.68 (3H, s), 2.34-2.26 (2H, m), 1.37 (3H, q, J=7.5 Hz), 1.32 (3H, d, 
J=6.2 Hz), 1.10 (3H,t, J=7.5 Hz). 

STEP 4. 1-(2-ethvl-1-r4- (2-hvdroxvpropvl)phenvn-1 H-benzimidazol-5-vl>ethanone 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(5-acetyl-2-ethyl-1H-benzimidazol-1-yl)phenyl]-1-methylethyl propanoate 
(step 3). 
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H-NMR (CDCI3) 5: 8.39 (1H, s), 7.89-7.86 (1H, m), 7.47 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 
Hz), 7.13-7.10 (1H, m), 4.23-4.13 (1H, m), 2.94-2.86 (2H, m), 2.80 (2H, q, J=7.5 Hz), 2.66 
(3H, s), 1.39-1.33 (6H, m). 

STEP 5. 2-r4-(5-acetvl-2-ethvl-1 H-benzimidazol-l-vDphenvll-l-methvlethyl (4- 

methylphenvOsulfonvlcarbamate 

The title compound was prepared according to ttie procedure described in Example 
3 from 1-{2-ethyl-1-[4-(2-hydroxypropyl)phenyl]-1H-benzimidazol-5-yl}ethanone {step 4). 
'h-NMR (CDCI3) 5: 8.40 (1H, d, J=1.1 Hz), 7.91-7.86 (3H, m), 7.32-7.24 (4H, m), 7.17 (2H, d, 
J=7.9 Hz), 7.07 (1H, d, J=8.4 Hz), 5.09-5.03 (1H, m), 2.99-2.75 (2H, m), 2.77 (2H, q, J=7.5 
Hz), 2.67 (3H, s), 2.37 (3H, s), 1.33 (3H, t, J=7.5 Hz), 1 .21 (3H, d, J=6.1 Hz). 
MS (ESI) m/z: 520 (MH"), 518 ([M-H]"). 
EXAMPLE 247 

2-(4-r6-CHL ORO-2-ETHYL-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1-YL1PHENYQ-1- 

METHYLETHYLf4-METHYLPHENYL)SULF0NYLCARBAMATE 

STEP 1 . 1-(4-(f5-chloro -2-nitro-4-(trifluoromethvnphenvnamino)phenvlV2-propanol 

Tlie title compound was prepared according to the procedure described in step 1 of 
Example 162 from 2,4-dichloro-5-nitrobenzotrifluoride and 1-(4-aminopheny!)-2-propanol (step 
1 of Example 6). 

'h-NMR (CDCI3) 6: 9.69 (1H, br.s), 8.58 (1H, s), 7.36 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 
Hz), 7.20 (1H, s), 4.13-4.06 (1H, m), 2.88-2.73 (2H, m), 1.48 (1H, d, J=4.2 Hz), 1.30 (3H, d, 
J=6.2 Hz). 

STEP 2. 1-(4-ff2-ami no-5-chloro-4-(trifluoromethynphenvl1amino)phenyl)-2-propanol 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from 1-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)-2-propanol 
(step 1). 

'h-NMR (CDCI3) 5: 7.17 (1H, s), 7.15 (2H, d, J=8.4 Hz), 7.06 (1H, s), 6.90 (2H, d, J=8.4 Hz), 
4.05-3.98 (1H, m), 2.79-2.61 (2H, m), 1.26 (3H, d, J=6.3 Hz). 

STEP 3. 2-f4-r6-chlo ro-2-ethvl-5-(trifluoromethvl)-1 H-benzimidazol-1 -vHphenvIM -methvlethvl 
propanoate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 1-{4-{[2-amino-5-chloro-4-(trifluoromethyl)pheny]]amino}phenyl)-2-propanol 
(step 2). 

MS (EI) m/z: 438 (M""). 

STEP 4. 1-l4-r6-chior o-2-ethvl-5-(trifluoromethvn-1 H-benzimidazol-1 -yllphenyl>-2-propanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[6-chloro-2-ethyl-5-(trif[uoromethyl)-1 H-benzimidazol-1-yl]phenyl}-1- 
methylethyl propanoate (step 3). 
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^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.47 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.21 (1H, s), 
4.20-4.10 (1H, m), 2.95-2.83 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1.56 (1H, d, J=4.2 Hz), 1.36 
(3H, t, J=7.5 Hz), 1.34 (3H, d, J=6.2 Hz). 

STEP 5. 2-l4-r6-chloro-2-ethvl-5-(trifluoromethvl)-1 H-benzimidazol-1 -vl1phenvl}-1-methvlethvl 
5 (4-methvlphenvl)sulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 1-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimldazol-1-yl]phenyl}-2-propanol (step 
4). 

^H-NMR (CDCI3) 5: 8.09 (1H, s), 7.87 (2H, d, J=8.4 Hz), 7.41 (2H, d, J=8.4 Hz), 7.31 (2H, d, 
10 J=8.4 Hz), 7.24 (2H, d. J=8.4 Hz), 7.21 (1H, s), 5.06-5.00 (1H, m), 3.04-2.74 (4H, m), 2.40 
(3H, s), 1.36 (3H, t, J=7.5 Hz), 1.23 (3H, d, J=6.2 Hz). 
MS (ESI) m/z: 580 (MH^), 578 ([M-H]"). 
EXAMPLE 248 

(1S)-2-r4-(5-ACETYL-2-ETHYL-1 H-BENZIMIDAZOL-1 -YLPHENYU-1-METHYLETHYL (4- 
15 METHYLPHENYL^SULFONYLCARBAMATE 

STEP 1. (2S)-1-(4-nitrophenvl)-2-propanol and (1 R)-1-methvl-2-(4-nitrophenvnethvl 

propanoate 

To a mixture of 1-(4-nitrophenyl)-2-propanol (Schadt, F. L. et a!., J. Am. Chem. Soc, 

1978, 100, 228., 2.5 g, 13.8 mmol) and propanoic anhydride (1.8 g, 13.8 mmol) in benzene 
20 (34 ml) was added Lipase PS/Celite (0.5 g, Bianichi, D. et al. J. Org. Chem. 1988, 53, 5531). 

The resulting mixture was stirred at room temperature for 72 h. The reaction mixture was 

filtered through a pad of Celite. The filtrate was washed with saturated aqueous sodium 

hydrogencarbonate and brine. The organic layer was dried (MgS04), and concentrated. 

Purification by flash column chromatography eluting with hexane/diethyl ether (4:1 to 1:1) 
25 afforded 1 .91 g (58 %) of (1 R)-1 -methyl-2-(4-nitrophenyl)ethyl propanoate as a slight yellow oil 

and 1.14 g (46%) of (2S)-1-(4-nitrophenyl)-2-propanol as a colorless solid (93% e.e.). 

Recrystallization of 1.14 g of (2S)-1-(4-nitrophenyl)-2-propanol from hexane/diethyl ether 

afforded 617 mg of a colorless needle (99% e.e.). 

(1 f?)-1 -methyl-2-(4-nitrophenyl)ethyl propanoate 
30 ^H-NMR (CDCI3) 5: 8.16 (2H. d, J=8.8 Hz), 7.37 (2H, d, J=8.8 Hz), 5.22-5.11 (1H, m), 3.04- 

2.87 (2H, m), 2.30-2.1 9 (2H, m), 1 .26 (3H, d, J=6.1 Hz), 1 .07 (3H, t, J=7.5 Hz). 

(2S)-1-(4-nitrophenyl)-2-propanol 

^H-NMR (CDCI3) 6: 8.18 (2H, d, J=8.8 Hz), 7.39 (2H, d, J=8.8 Hz), 4.14-4.04 (1H, m), 2.92- 
2.79 (2H, m), 1.49 (1H, d, J=4.0 Hz), 1.28 (3H, d, J=6.1 Hz). 
35 □ □ D^^D +31 .0° (c 1 .00, diethyl ether) 

STEP 2. (2S)-1-(4-aminophenvn-2-propanol 
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The title compound was prepared according to the procedure described in step 4 of 
Example 1 from (2S)-1-(4-nitrophenyl)-2-propanol (step 1). 

'h-NMR (CDCI3) 5: 7.00 (2H, d, J=8.4 Hz), 6.65 (2H, d, J=8.4 Hz), 3.99-3.89 (1H, m), 3,60 
(2H, br.s) 2.73-2.52 (2H, m), 1.22 (3H, d, J=6.2 Hz). 
5 STEP 3. 1 -r4-a4-r(2S)-2-hvdroxvpropvl1phenvl)amino)-3-nitrophenvnethanone 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 1-(4-chloro-3-nitrophenyi)ethanone and (2S)-1-(4-aminophenyl)-2- 
propanol (step 2). 

^H-NMR (CDCI3) 5: 9.85 (1 H, br.s), 8.83-8.82 (1H, m), 7.99-7.95 (1H, m), 7.33 (2H, d, J=8.4 
10 Hz), 7.24 (2H, d, J=8.4 Hz), 7.18 (1H, d, J=9.0 Hz), 4.13-4.04 (1H, m), 2.87-2.72 (2H, m), 2.58 
(3H, s), 1 .29 (3H, d, J=6.2 Hz). 

STEP 4. 1 -r3-amino-4-f(4-rf2S)-2-hvdroxvpropvllphenvl)amino)phenvnethanone 

The title compound was prepared according to the procedure described in step 4 of 

Example 1 from 1-[4-({4-[(2S)-2-hydroxypropyl]phenyl}amino)-3-nitrophenyl]ethanone (step 3). 
15 MS (El) m/z: 284 (M"). 

STEP 5. (1S)-2-r4-(5-acetvl-2-ethvl-1H-benzimidazol-1-vl)phenvl1-1-methvlethvl propanoate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-[3-amino-4-({4-[(2S)-2-hydroxypropyl]phenyl}amino)phenyl]ethanone (step 

4). 

20 ^H-NMR (CDCI3) 5: 8.41-8.40 (1H, m), 8.83-8.82 (1H, m), 7.92-7.89 (1H, m), 7.43 (2H, d, 
J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.12-7.09 (1H, m), 5.25-5.18 (1H, m), 3.07-2.88 (2H, m), 
2.80 (2H, q, J=7.3 Hz), 2.68 (3H, s), 2.34-2.26 (2H, m), 1.37 (3H, q, J=7.5 Hz), 1.32 (3H, d, 
J=6.2 Hz), 1 .10 (3H, t, J=7.5 Hz). 

STEP 6. 1-(2-ethvl-1-(4-r(2SV2-hvdroxvpropvnphenvi>-1 H-benzimidazol-5-vnethanone 
25 The title compound was prepared according to the procedure described in step 6 of 

Example 1 from (1S)-2-[4-(5-acetyl-2-ethyl-1H-benzimidazol-1-yl)phenyl]-1-methy!ethyl 
propanoate (step 5). 

'h-NMR (CDCI3) 5: 8.39 (1H, d, J=1.1 Hz), 7.87 (1H, dd, J=8.6, 1.1 Hz), 7.48 (2H, d, J=8,4 

Hz), 7.30 (2H, d, J=8.4 Hz), 7.12 (1H, d, J=8.6 Hz), 4.22-4.12 (1H, m), 2,94-2.89 (2H, m), 2.80 
30 (2H, q, J=7.5 Hz), 2.69 (3H, s), 2.42 (1 H, br.s), 1 .37 (3H, t, J=7.5 Hz), 1 .33 (3H, d, J=6.2 Hz). 

STEP 7. (1SV2-r4-(5-acetvl-2-ethvl-1H-benzimidazol-1-vl)phenvn-1-methvlethvl (4- 

methylphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 1-(2-ethyl-1-{4-[(2S)-2-hydroxypropyl]phenyl}-1H-benzimidazol-5-yl)ethanone (step 6). 
35 H-NMR (CDCI3) 8: 8.40 (1H, d, J=1.1 Hz), 7.91-7,86 (3H, m), 7,32-7.24 (4H, m), 7.17 (2H, d, 

J=7.9 Hz), 7.07 (1H, d, J=8.4 Hz), 5.09-5.03 (1H, m), 2.99-2.75 (2H, m), 2.77 (2H, q, J=7.5 

Hz), 2.67 (3H, s), 2.37 (3H, s), 1.33 (3H, t, J=7.5 Hz). 1.21 (3H, d, J=6.1 Hz). 
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MS (ESI) m/z: 520 (MH*), 518 ([M-H]'). 

□ □□^''□-3.09° (c 0.120, methanol) 
EXAMPLE 249 

( 1 RV2-r4-(5-ACETYL-2-ETHYL-1 H-BENZIMIDAZOL-1 -YL)PHENYU-1 -METHYLETHYL (4- 
5 METHYLPHENYUSULFONYLCARBAMATE 
STEP 1. (2R)-1-(4-nitrophenvl)-2-propanol 

To a solution of (1R)-1-methyl-2-(4-nitrophenyl)ethyl propanoate (step 1 of Example 
248, 1.91 g, 8.05 mmol) in ethanol (20 ml) was added 2N aqueous NaOH (5 ml) at room 
temperature. The resulting mixture was stirred at room temperature for 2 h. The reaction 

10 mixture was poured into water, extracted with diethyl ether (2 x 50 ml). The organic layer was 
washed with brine, dried (MgS04), and concentrated. Purification by flash column 
chromatography eluting with hexane/diethyl ether (1:1) afforded 1.16 g (80 %) of title 
compound as a colorless solid (79% e.e.). Recrystallization from hexane/diethyl ether 
afforded 717 mg of a colorless needle (99% e.e.). 

15 ^H-NMR (CDCI3) 5: 8.18 (2H, d, J=8.8 Hz), 7.39 (2H, d, J=8.8 Hz), 4.14-4.04 (1H, m), 2.92- 
2.79 (2H, m), 1.49 (1H, d, J=4.0 Hz), 1.28 (3H, d, J=6.1 Hz). 

□ □□"□-32.6° (c 1.00, diethyl ether) 
STEP 2. (2R)-1-(4-aminophenvl)-2-propanol 

The title compound was prepared according to the procedure described in step 4 of 
20 Example 1 from (2R)-1-(4-nitrophenyl)-2-propanol (step 1). 

H-NMR (CDCI3) §: 7.00 (2H, d, J=8.4 Hz), 6.65 (2H, d, J=8.4 Hz), 3.99-3.89 (1H, m), 3.60 
(2H, br.s) 2.73-2.52 (2H, m), 1.22 (3H, d, J=6.2 Hz). 

STEP 3. 1 -r4-((4-r(2R)-2-hvdroxvpropvnphenyl)amino)-3-nitrophenvllethanone 

The title compound was prepared according to the procedure described in step 1 of 
25 Example 162 from 1-(4-chloro-3-nitrophenyl)ethanone and (2R)-1-(4-aminophenyl)-2- 
propanol (step 2). 

'h-NMR (CDCI3) 5: 9.85 (1H, br.s), 8.83-8.82 (1H, m), 7.99-7.95 (1H, m), 7.33 (2H, d, J=8.4 
Hz), 7.24 (2H, d, J=8.4 Hz), 7.18 (1H, d, J=9.0 Hz), 4.13-4.04 (1H, m), 2.87-2.72 (2H, m), 2.58 
(3H, s), 1.29 (3H,d, J=6.2 Hz). 
30 STEP 4. 1 -r3-amino-4-((4-rf2R)-2-hvdroxvpropvl1phenvl>amino)phenvllethanone 

The title compound was prepared according to the procedure described in step 4 of 
Example 1 from 1-[4-({4-[(2R)-2-hydroxypropyl]phenyl}amino)-3-nitrophenyl]ethanone (step 
3). 

MS (El) m/z: 284 (M"). 

35 STEP 5. (1R)-2-r4-(5-acetvl-2-ethvl-1H-benzimidazol-1-vnphenvn-1-methvlethvl propanoate 
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The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 1-[3-amlno-4-({4-[(2R)-2-hydroxypropyl]phenyl}amino)phenyl]ethanone (step 
4). 

^H-NIVIR (CDCI3) 8: 8.41-8.40 (1H, m), 8.83-8.82 (1H, m), 7.92-7.89 (1H, m), 7.43 (2H, d, 
5 J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.12-7.09 (1H, m), 5.25-5.18 (1H, m), 3.07-2.88 (2H, m), 
2.80 (2H, q, J=7.3 Hz), 2.68 (3H, s), 2.34-2.26 (2H, m), 1.37 (3H, q, J=7.5 Hz), 1.32 (3H, d, 
J=6.2 Hz), 1.10 (3H, t, J=7.5 Hz). 

STEP 6. 1-(2-ethvl-1-[4-r(2R)-2-hvdroxvpropvllphenvll-1 H-benzimidazol-5-vl)ethanone 

The title compound was prepared according to the procedure described in step 6 of 
10 Example 1 from (1R)-2-[4-(5-acetyl-2-ethyl-1 H-benzimidazol-1-yl)phenyl]-1-methylethyl 
propanoate (step 5). 

^H-NMR (CDCI3) 5: 8.39 (1H, d, J=1.1 Hz), 7.87 (1H, dd, J=8.6, 1.1 Hz), 7.48 (2H, d, J=8.4 

Hz), 7.30 (2H, d, J=8.4 Hz), 7.12 (1H, d, J=8.6 Hz), 4.22-4.12 (1H, m), 2.94-2.89 {2H, m), 2.80 

(2H, q, J=7.5 Hz), 2.69 (3H, s), 2.42 (1H, br.s), 1.37 (3H, t, J=7.5 Hz), 1.33 (3H, d, J=6.2 Hz). 
15 STEP 7. (1R)-2-r4-(5-acetvl-2-ethvl-1H-benzimidazol-1-vnphenvl1-1-methvlethvl (4- 

methylphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 1-(2-ethyl-1-{4-[(2R)-2-hydroxypropyl]phenyl}-1H-benzimidazol-5-yl)ethanone (step 6). 

'h-NMR (CDCIs) 5: 8.40 (1H, d, J=1.1 Hz), 7.91-7.86 (3H, m), 7.32-7.24 (4H, m), 7.17 (2H, d, 
20 J=7.9 Hz), 7.07 (1H, d, J=8.4 Hz), 5.09-5.03 (1H, m), 2.99-2.75 (2H, m), 2.77 (2H, q, J=7.5 

Hz), 2.67 (3H, s), 2.37 (3H, s), 1.33 (3H, t, J=7.5 Hz), 1.21 (3H, d, J=6.1 Hz). 

MS (ESI) m/z: 520 (MH'), 518 ([M-H]"). 

[af^D +6.05° (c 0.118, methanol). 

EXAMPLE 250 

25 (1S)-2-f4-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYU-1H-BENZIMlDAZQL-1- 
YL1PHENYU-1 -METHYLETHYL (4-METHYLPHENYL)SULF0NYLCARBAMATE 
STEP 1 . (2S)-1-(4-|[5-chloro-2-nitro-4-(trifluoromethvnphenvnamino}phenvl)-2-propanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 2,4-dichloro-5-nitrobenzotrifluoride and (2S)-1-(4-aminophenyl)-2-propanol 

30 (step 2 of Example 248). 

^H-NMR (CDCI3) 5: 9.69 (1H, br.s), 8.58 (1H, s), 7.36 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 
Hz), 7.20 (1H, s), 4.13-4.06 (1H, m), 2.88-2.73 (2H, m), 1.48 (1H, d, J=4.2 Hz), 1.30 (3H, d, 
J=6.2 Hz). 

STEP 2. (2S)-1-(4-ir2-amino-5-chloro-4-(trifluoromethvl)phenvl1amino)phenvl')-2-propanol 
35 The title compound was prepared according to the procedure described in step 2 of 

Example 28 from (2S)-1-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)-2- 
propanol (step 1). 
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^H-NMR (CDCI3) 5: 7.17 (1H, s), 7.15 (2H, d, J=8.4 Hz), 7.06 (1H, s), 6.90 (2H, d, J=8.4 Hz), 
4.05-3.98 (1H, m), 2.79-2.61 (2H, m), 1.26 (3H, d, J=6.3 Hz). 

STEP 3. (1SV2-f4-r6-chloro-2-ethvl-5-(trifluoromethv[V1 H-benzimidazol-1-vl1phenvl>-1- 
methylethyl propanoate 

5 The title compound was prepared according to the procedure described in step 5 of 

Exannple 1 from (2S)-1-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)-2- 
propanol (step 2). 
MS (El) m/z: 438 (IVl"). 

STEP 4. f2S)-1-(4-f6-chloro-2-ethvl-5-(trifluQromethvi)-1 H-benzimidazoi-1-vnphenvl>-2- 
10 propanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from (1S)-2-{4-[6-chloro-2-ethyi-5-(trifluoromethy!)-1H-benzimidazQl-1-yl]phenyl}-1- 
methylethyl propanoate (step 3). 

^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.47 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.21 (1H, s), 
15 4.20-4.10 (1H, m), 2.95-2.83 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1.56 (1H, d, J=4.2 Hz), 1.36 
(3H, t, J=7.5 Hz), 1 .34 (3H, d, J=6.2 Hz). 

STEP 5. f1S)-2-(4-r6-chloro-2-ethvl-5-(trifluoromethvl)-1 H-benzimidazol-1-vllphenvl>-1- 
methylethyl (4-methvlphenvl)sulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
20 3 from (2S)-1-{4-[6-chIoro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1-yl]phenyl}-2-propanol 
(step 4). 
m.p.: 200.3 °C 

'h-NMR (CDCI3) 5: 8.09 (1H, s), 7.87 (2H, d, J=8.4 Hz), 7.41 (2H, d, J=84 Hz), 7.31 (2H, d, 
J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 7.21 (1H, s), 5.06-5.00 (1H, m), 3.04-2.74 (4H, m), 2.40 
25 (3H, s), 1 .36 (3H, t, J=7.5 Hz), 1 .23 (3H, d, J=6.2 Hz). 
MS (ESI) m/z: 580 (MH*), 578 ([M-H] "). 
[af% +1.31° (c 0.398, methanol) 
ee: 98%. 
EXAMPLE 251 

30 (1SV2-M-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYU-1H-BENZIMIDAZOL-1- 

YUPHENYU-1 -METHYLETHYL (4-METHYLPHENYL)SULFONYLCARBAMATE MONO-P- 
TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 
231 from (1 S)-2-{4-[6-chioro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazoI-1 -yl]phenyl}-1 - 

35 methylethyl (4-methylphenyl)sulfonylcarbamate (step 5 of Example 250). 
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^H-NMR (DMS0-CI6) 5: 11.91 (1H, br.s), 8.23 (1H, s), 7.75 (2H, d, J=8.3 Hz), 7.50-7.37 (9H, 
m), 7.11 (2H, d, J=8.1 Hz), 4.97-4.91 (1H, m), 2.92-2.76 (4H, m), 2.30 (3H, s), 2.27 (3H, s), 
1.24 (3H, t, J=7.3 Hz), 1.14 (3H, d, J=6.2 Hz). 
MS (ESI) m/z: 580 (MH*), 578 ([M-H]-). 
5 EXAMPLE 252 

(1 RV2-l4-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYL)-1 H-BENZIMlDAZOL-1 - 
YUPHENYU-1 -METHYLETHYL (4-METHYLPHENYL)SULFONYLCARBAMATE 
STEP 1 . (2R)-1-(4-fr5-chloro-2-nitro-4-(trifluoronnethvnphenvnamino>phenvl)-2-propanol 

The title compound was prepared according to the procedure described in step 1 of 
10 Example 162 from 2,4-dichloro-5-nitrobenzotrif[uoride and (2R)-1-(4-aminophenyl)-2-propanol 
(step 2 of Example 249). 

^H-NMR (CDCI3) 5: 9.69 (1H, br.s), 8.58 (1H, s), 7.36 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 
Hz), 7.20 (1H, s), 4.13-4.06 (1H, m), 2.88-2.73 (2H, m), 1.48 (1H, d, J=4.2 Hz), 1.30 (3H, d, 
J=6.2 Hz). 

15 STEP 2. (2R)-1-(4-ir2-amlno-5-chloro-4-(trifluoromethvl)phenvnamino>phenvl)-2-propanol 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from (2R)-1-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)-2- 
propanol (step 1 ). 

'h-NMR (CDCI3) 5: 7.17 (1H, s), 7.15 (2H, d, J=8.4 Hz), 7.06 (1H, s), 6.90 (2H, d, J=8.4 Hz), 
20 4.05-3.98 (1 H, m), 2.79-2.61 (2H, m), 1 .26 (3H, d, J=6.3 Hz). 

STEP 3. (1R)-2-f4-r6-chloro-2-ethvl-5-(trifluoromethvi)-1 H-benzimidazoi-1-vnphenvl)-1- 

methvlethvl propanoate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from (2R)-1-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)-2- 
25 propanol (step 2). 

MS (El) m/z: 438 (M*). 

STEP 4. (2R)-1-f4-r6-chloro-2-ethvl-5-(trifluoromethvl)-1 H-benzimidazol-1-vl]phenvl)-2- 
propanol 

The title compound was prepared according to the procedure described in step 6 of 
30 Example 1 from (1 R)-2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1-yl]phenyl}-1- 
methylethyl propanoate (step 3). 

^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.47 {2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.21 (1H, s), 
4.20-4.10 (1H, m), 2.95-2.83 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1.56 (1H, d, J=4.2 Hz), 1.36 
(3H, t, J=7.5 Hz), 1.34 (3H, d, J=6.2 Hz). 
35 STEP 5. (1R)-2-f4-r6-chloro-2-ethvl-5-(trifluoromethvl)-1H-benzimidazoi-1-vllphenv!V1- 
methvlethvl (4-methvlphenvl)sulfonvlcarbamate 
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The title compound was prepared according to the procedure described in Example 
3 from (2R)-1-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1-yl]phenyl}-2-propanol 
(step 4). 
m.p.: 199.9 °C 

5 ^H-NMR (CDCI3) 5: 10.70 (1H, br.s), 8.10 (IH, s), 7.89 (2H, d, J=8.3 Hz), 7.40 {2H, d, J=8.3 
Hz), 7.30 (2H, d, J=8.3 Hz), 7.22 (2H, d, J=8.3 Hz), 7.20 (IH, s), 5.32-5.00 (IH, m), 3.04-2.82 
(2H, m), 2.78 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1.36 (3H, t, J=7.5 Hz), 1.23 (3H, d, J=6.2 Hz). 
MS (ESI) m/z: 580 (IVIH*), 578 ([M-H] '). 
□ □□^*D-2.19° (c 0.402, methanol) 
10 ee: 97%. 

EXAMPLE 253 

N-{r(2-(4-r6-CHLQRO-2-ETHYL-5-(TRIFLUOROIVIETHYL)-1H-BENZIIVIIDAZOL-1- 
YL1PHENYU-1-METHYLETHYL)AM1N01CARB0NYLM-METHYLBENZENESULF0NAMIDE 
STEP 1 ■ 1 -r4-(2-azidopropvl')phenvn-6-chloro-2-ethvl-5-(trifluoromethvn-1 H-benzimidazole 

15 To a stirred solution of 1-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1- 

yl]phenyl}-2-propanol (step 8 of Example 247, 1.96 g, 5.12 mmol), triphenylphosphine (1.75 g, 
6.66 mmol) and diphenylphosphoryl azide (1.83 mg, 6.66 mmol) in tetrahydrofuran (15 ml) 
was added diethyl azodicarboxylate (1.16 mg, 6.66 mmol) at room temperature. The resulting 
mixture was stirred at temperature for 3 h, then under reflux temperature. The mixture was 

20 diluted with ethyl acetate and washed with water and brine. The organic layer was dried 
(Na2S04), and concentrated. Purification by flash column chromatography eluting with 
hexane/ethyl acetate (2:1) and TLC developing with hexane/ethyl acetate (1:1) afforded 769 
mg (37%) of the title compound as a slight yellow syrup. 

^H-NMR (CDCI3) 5: 8.12 (IH, s), 7.47 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 7.21 (IH, s), 
25 3.85-3.77 (IH, m), 2.92-2.89 (2H, m), 2.80 (2H, q, J=7.5 Hz), 1.37 (3H, d, J=6.6 Hz), 1.36 
(3H, t, J=7.5 Hz). 
MS (ESi) m/z: 408 (MH"). 

STEP Z 2-(4-r6-chloro-2-ethvl-5-(trifluoromethvl)-1 H-benzimidazol-1 -yllphenvD-l - 

methylethylamine 

30 The title compound was prepared according to the procedure described in step 7 of 

Example 37 from 1-[4-(2-azidopropyl)phenyl]-6-chloro-2-ethyl-5-(trifluoromethyi)-1H- 
benzimidazole (step 1). 

^H-NMR (CDCI3) 8: 8.12 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.21 (1H, s), 
3.49-3.26 (1 H, m), 2.86-2.95 {2H, m), 2.79 (2H, q, J=7.5 Hz), 1 .36 (3H, t, J=7.5 Hz), 1 .20 (3H, 
35 d, J=6.2 Hz). 

STEP 3. N-{[(2-(4-r6-chloro-2-ethvl-5-(trifluoromethv!V1 H-benzimidazol-1 -vllphenvlM- 
methvlethvDaminolcarbonvlM-methvlbenzenesulfonamide 
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The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}-1- 
methylethylamine (step 2). 

^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.73 {2H, d, J=8.4 Hz), 7.41 (2H, d, J=8.3 Hz), 7.29-7.23 (4H, 
5 m), 7.17 (IN, s), 4.20-4.11 (1H, m), 2.99-2.82 (2H, m), 2.78 (2H, q, J=7.3 Hz), 2.38 (3H, s). 
1 .35 (3H, t, J=7.3 Hz), 1 .24 {3H, d, J=6.6 Hz). 
MS (ESI) m/z: 579 (MH"), 577 ([M-H] "). 
EXAMPLE 254 

N-ffaiSV2-(4-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYL)-1H-BENZIMiDAZOL-1- 
10 YL]PHENYL>-1-iVIETHYLETHYL)AMIN01CARB0NYU-4-METHYLBENZENESULF0NAMIDE 

STEP 1 1-F4-r(2s)-2-azidopropvl)phenvn-6-chloro-2-ethvl-5-(trifluoromethvl)-1H- 

benzimidazole 

The title compound was prepared according to the procedure described in step 1 of 
Example 253 from (2R)-1-{4-[6-chloro-2-ethyl-5-(trifluoromethyi)-1 H-benzimidazol-1- 
15 yl]phenyl}-2-propano] (step 4 of Example 252). 

^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.46 (2H, d, J=7.9 Hz), 7.29 (2H, d, J=7.9 Hz), 7.21 (1H, s), 
3.84-3.77 (1H, m), 2.92-2.89 (2H, m), 2.79 (2H, q, J=7.6 Hz), 1.39-1.33 (6H, m). 

STEP 2. f1S)-2-f4-r6-chloro-2-ethvl-5-(trifluoromethvl)-1 H-benzimidazol-l-vUphenvll-l- 
20 methylethylamine 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1-[4-[(2s)-2-azidopropyl)phenyl]-6-chloro-2-ethyl-5-(trifluoromethyl)-1H- 
benzimidazole (step 1). 

^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.21 (1H, s), 
25 3.49-3.26 (1H, m), 2.86-2.65 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1 .36 (3H, t, J=7.5 Hz), 1 .20 (3H, 
d. J=6.2 Hz). 

STEP 3. N-(r((1S)-2-f4-r6-chloro-2-ethvl-5-(trifluoromethvi)-1H-benzimidazol-1-vllDhenvl>-1- 
methvlethvnamino1carbonvl)-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from (1S)-2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazoI-1- 
yl]phenyl}-1 -methylethylamine (step 2). 
m.p.: 141.0-143.0 °C 

'h-NMR (CDCI3) 5: 8.12 (1H, s), 7.73 (2H, d, J=8.3 Hz), 7.41 (2H, d, J=8.3 Hz), 7.30 (2H, d, 
J=8.3 Hz), 7.25 (2H, d, J=8.3 Hz), 7.17 (1H, s), 6.58 (1H, d, J=7.7 Hz), 4.22-4.14 (1H, m), 
2.82-2.30 (2H, m), 2.78 (2H, q, J=7.6 Hz), 2.39 (3H, s), 1.35 (3H, t, J=7.5 Hz), 1.24 (3H, d, 
J=6.6 Hz). 

iVlS (ESI) m/z: 579 (MH*), 691 ([M+CF3COOH-H] *). 
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[aJ^'^D -5.08° (c 0.394, methanol) 
ee: 99%. 
EXAMPLE 255 

N-fraiR)-2-(4-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYU-1H-BENZIMIDAZOL-1- 
5 YL1PHENYU-1-METHYLETHYL)AMIN01CARB0NYU-4-METHYLBENZENESULF0NAMIDE 

STEP t 1-r4-r(2R)-2-azidopropvnphenvn-6-chloro-2-ethvl-5-ftrifluoromethvl)-1H- 

benzimidazole 

The title compound was prepared according to the procedure described in step 1 of 
Example 253 from (2S)-1-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1- 
10 yl]phenyl}-2-propanoi (step 4 of Example 250). 

'h-NMR (CDCI3) 5: 8.12 (1H, s), 7.46 (2H, d, J=7.9 Hz), 7.29 (2H, d, J=7.9 Hz), 7.21 (1H, s), 

3.84-3.77 (1 H, m), 2.92-2.89 (2H, m), 2.79 (2H, q, J=7.6 Hz). 1 .39-1 .33 (6H, m). 

STEP 2. (1R)-2-{4-r6-chloro-2-ethvl-5-ftrifluoromethvl)-1H-benzimidazol-1-vllphenvll-1- 

methvlethvlamine 

15 The title compound was prepared according to the procedure described in step 7 of 

Example 37 from 1-[4-[(2R)-2-azidopropyl)phenyl]-6-chloro-2-ethyl-5-(trifluoromethyl)-1H- 
benzimidazole (step 1). 

'h-NMR (CDCI3) 5: 8.12 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.21 (1H, s), 
3.49-3.26 (1 H, m), 2.86-2.65 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1 .36 (3H, t, J=7.5 Hz), 1 .20 (3H, 
20 d, J=6.2 Hz). 

STEP 3. N-ff((1 RV2-M-r6-chloro-2-ethvl-5-ftrifluoromethvl)-1 H-benzimidazol-1 -vllphenvlVI- 
methvlethvi)amino1carbonvl}-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from (1R)-2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
25 yl]phenyl}-1-methylethylamine (step 2). 
m.p.: 138.0-141.0 °C 

^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.73 (2H, d, J=8.3 Hz), 7.41 (2H, d, J=8.3 Hz), 7.30 (2H, d, 
J=8.3 Hz), 7.25 (2H, d, J=8.3 Hz), 7.17 (1H, s), 6.58 (1H, d, J=7.7 Hz), 4.22-4.14 (1H, m), 
2.82-2.30 (2H, m), 2.78 (2H, q, J=7.6 Hz), 2.39 (3H, s), 1.35 (3H, t, J=7.5 Hz), 1.24 (3H, d, 
30 J=6.6 Hz). 

MS (ESI) m/z: 579 (MH*), 691 ([M+CF3COOH-H] "). 
[aJ^'^D +3.43° (c 0.408, methanol) 
ee: 99%. 
EXAMPLE 256 

35 2-{4-r6-CHLORO-2-(1H-PYRAZOL-3-YL)-5-(TRIFLUOROMETHYL)-1 H-BENZIMIDAZOL-1 - 
YL1PHENYLIETHYL (4-METHYLPHENYL)SULFONYLCARBAMATE 
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STEP 1 . 2-(4-r6-chloro-2-(1 H-pvrazol-3-vl)-5-(trifluoromethvn-1 H-benzimidazol-l - 

vllphenvi>ethanol 

A mixture of 2-(4-{[2-amino-5-chioro-4-(trifluoromethyl)phenyl]amino}phenyl) ethanol 
(step 2 of Example 104, 2.28 g, 5.85 mmol) and 1 H-pyrazole-3-carbaldehyde (562 mg, 2.85 
5 mmol) in ethanol (35 ml) was stirred under reflux temperature for 1 h. The mixture was 
concentrated and dissolved in benzene (40 ml). To this solution was added lead tetraacetate 
(2.85 g, 6.44 mmol) at rt. After stirring at room temperature for 18 h, to the mixture were 
added saturated aqueous sodium hydrogencarbonate (50 ml) and ethyl acetate. The organic 
layer was separated and washed with brine, dried (Na2S04) and concentrated. Purification 
10 by flash column chromatography eluting with dichloromethane/methanoi (20:1 to 10:1), then 
dichIoromethane/2-propanol (5:1) afforded 979 mg (41%) of the title compound as a slight 
brown solid. 

^H-NMR (CDCI3/CD3OD = 4/1) 5: 8.12 (1H, br.s), 7.74 (1H, s), 7.59 (1H, br.s), 7.47 (2H, d, 

J=7.9 Hz), 7.34-7.30 (3H, m), 6.36 (1H, br.s), 3.87 (2H, br.t, J=6.8 Hz), 2.95 (2H, t, J=6.8 Hz). 
15 MS (ESI) m/z: 407 (MH*), 405 ([M-H] ■). 

STEP 2. 2-(4-r6-chloro-2-(1 H-pvrazol-3-vl)-5-(trifluoromethvl)-1 H-benzimidazol-1 - 

yllphenvDethyl (4-methvlphenvl)sulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[6-chloro-2-(1 H-pyrazol-3-yl)-5-(trlfluoromethyl)-1 H-benzimidazol-1 - 

20 yl]phenyl}ethanol (step 1 ). 

^H-NMR (CDCI3) 5: 8.18 (1H, s), 7.91 (2H, d, J=8.3 Hz), 7.54-7.53 (1H, m), 7.34-7.23 (8H, m), 

6.31 (1H, br.s), 4.40 (2H, t, J=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 2.42 (3H, s). 

MS (ESI) m/z: 604 (MH^), 602 ([M-H] '). 

EXAMPLE 257 

25 2-(4-r6-CHLORO-2-(1H-PYRAZOL-3-YL)-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1- 

YL1PHENYUETHYL (4-METHYLPHENYL)SULFONYLCARBAMATE MONO-P- 

TOLUENESULFQNATE 

The title compound was prepared according to the procedure described in Example 
231 from 2-{4-[6-chloro-2-(1H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 

30 yl]phenyi}ethyl (4-methylphenyl)sulfonylcarbamate (step 2 of Example 256). 

^H-NMR (DMSO-d6) 8: 8.24 (1H, s), 7.77-7.74 (2H, m), 7.48-7.38 (10H, m), 7.26 (1H, s), 7.1 1 
(2H, d, J=7.9 Hz), 6.44 (1H, br.s), 4.30-4.20 (2H, m), 2.98-2.93 (2H, m), 2.33 (3H, s), 2.27 
(3H, s), 

MS (ESI) m/z: 604 (MH"), 602 ([M-H]"). 
35 EXAMPLE 258 

(1S)-2-r4-(2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-B1PYRIDIN-3-YL)PHENYL1-1- 
METHYLETHYL (4-METHYLPHENYL)SULF0NYLCARBAMATE MONO-HYDROCHLORIDE 
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STEP 1 ■ (2S)-1-(4-R4,6-dimethvl-3-nitro-2-pvridinvnaminolphenvl|-2-propanol 

The title compound was prepared according to the procedure described in step 1 of 

Example 162 from 2-chloro-4,6-dimethyl-3-nitropyridine (step 2 of Example 1) and (2S)-1-(4- 

aminophenyl)-2-propanol (step 2 of Example 248). 
5 ^H-NIVIR (CDCI3) 5: 9.58 (1H, br.s), 7.59 (2H, d, J=8.6 Hz), 7.19 (2H, d, J=8.6 Hz), 6.53 (1H, 

s), 4.05-3.98 (1H, m), 2.82-2.63 (2H, m), 2.55 (3H, s), 2.43 (3H, s), 1.26 (3H, d, J=6.3 Hz). 

STEP 2. (2S)-1-(4-[(3-amino-4,6-dimethvl-2-pvridinvl)aminolphenvl>-2-propanol 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from (2S)-1-{4-[(4,6-dimethyi-3-nitro-2-pyridinyl)amino]pheny[}-2-propanol (step 
10 1). 

^H-NMR (CDCI3) 5: 7.13-7.07 (4H, m), 6.60 (1H, s), 6.21 (1H, br.s), 4.02-3.91 (1H, m), 3.26 

(2H, br.s), 2.77-2.57 (2H, m), 2.37 (3H, s), 2.20 (3H, s), 1.24 (3H, d, J=6.1 Hz). 

STEP 3. (1 S)-2-r4-(2-Ethvl-5.7-dimethvl-3H-imidazor4.5-blpvridin-3-vl)phenvn-1 -methvlethvl 

propanoate 

15 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from (2S)-1-{4-[(3-amino-4,6-dimethyl-2-pyridinyI)amino]phenyl}-2-propanol (step 
2). 

MS (El) m/z: 365 (M*). 

STEP 4. (2S)-1-r4-(2-Ethvl-5.7-dimethvl-3/-/-imidazor4.5-blpvridin-3-vnphenvl1-2-propanol 
20 The title compound was prepared according to the procedure described in step 6 of 

Example 1 from (1S)-2-[4-(2-Ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1- 
methylethyl propanoate (step 3). 

^H-NMR (CDCI3) 5: 7.42 (2H, d, J=8.4 Hz), 7.35 (2H, d, J=8.4 Hz), 6.91 (1H, s), 4.18-4.05 (1H, 
m), 2.92-2.75 (4H, m), 2.66 (3H, s), 2.52 (3H, s), 1 .34-1 .25 (6H, m). 
25 STEP 5. (1S)-2-r4-(2-ethvl-5,7-dimethvi-3H-imidazor4,5-b1pvridin-3-vl)phenvn-1 -methvlethvl 
f4-methylphenvl)sulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from (2S)-1-[4-(2-Ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-2-propanol (step 
4). 

30 ^H-NMR (CDCI3) 5: 7.92 (2H, d, J=8.2 Hz), 7.33 (2H, d, J=8.2 Hz), 7.30-7.26 (4H, m), 5.14- 
5.02 (1H, m), 2.99-2.77 (4H, m), 2.66 (3H, s), 2.51 (3H, s), 2.42 (3H, s), 1.29-1.23 (6H, m). 
MS (ESI) m/z: 507 (MH*), 505 ([M-H] "). 

STEP 6. 2-r4-(2-ethvl-5.7-dimethvl-3H-imidazo[4.5-b1pvridin-3-vl)phenvn-1 -methvlethvl (4- 
methvlphenvDsulfonvicarbamate mono-hvdrochloride 
35 The title compound was prepared according to the procedure described in Example 

240 from (1S)-2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1-methylethyl 
(4-methylphenyl)sulfonylcarbamate (step 5). 
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'h-NMR (DMSO-de) 6: 11.92 (1H, br.s), 7.76 (2H, d, J=7.9 Hz), 7.49-7.39 (6H, m), 7.26 {1H, 
br.s), 4.98-4.88 (1H, m), 2.94-2.83 (4H, m), 2.63 (3H, s), 2.46 (3H, s), 2.34 (3H, s), 1.23 (3H, 
t, J=7.5 Hz), 1.12 (3H, d, J=6.1 Hz). 
MS (ESI) m/z: 507 [(MH)^], 505 [(M-H)l 
5 □□□^''□-12.49° (c 1.014, methanol) 
EXAMPLE 259 

2-r4-(6-ACETYL-2-ETHYL-3H-IMIDAZOr4.5-B1PYRIDIN-3-YL)PHENYU-1-METHYLETHYL 
(4-METHYLPHENYL)SULFONYLCARBAMATE 

STEP 1 . 1-f6-({4-r2-hvdroxvpropvl")phenvl>amino)-5-nitro-3-pvridinvl1ethanone 
10 The title compound was prepared according to the procedure described in step 1 of 

Example 162 from 1-(6-chloro-5-nitro-3-pyridinyi)ethanone (Paul, B. et ai. J. Med. Chem., 
1990, 33, 2231-2239.) and 1-(4-aminophenyi)-2-propanol (step 1 of Example 6). 
'h-NMR (CDCI3) 6: 10.37 (1H, br.s), 9.06-9.03 (2H, m), 7.60 (2H, d, J=8.3 Hz), 7.29 (2H, d, 
J=8.3 Hz), 4,10-4.00 (1H, m), 2.86-2.69 (2H, m), 2.60 (3H, s), 1.53 (1H, d, J=4.0 Hz) , 1.28 
15 (3H, d, J=6.2 Hz). ^ 
IViS (El) m/z: 315 (M*). 

STEP 2. 1-r5-amino-6-({4-[(2-hvdroxvpropvl]phenvl>aminoV3-pvridinvnethanone 

To a solution of 1-[6-({4-[2-hydroxypropyl]phenyi}amino)-5-nltro-3-pyrldinyl]ethanone 

(step 1, 1.54 g, 4.88 mmol) in tetrahydrofuran (10 ml) and ethanol (30 ml) was added 10% 
20 palladium on carbon (150 mg). The resulting mixture was stirred for 19 h under hydrogen 

atmosphere. The mixture was filtered through a pad of Celite and the filtrate was 

concentrated to afford 1 .74 g (100%) of the title compound as green syrup. 

^H-NMR (CDCI3) 6: 8.46 (1H, d, J=1.8 Hz), 7.56 (1H, d, J=1.8 Hz), 7.50 (2H, d, J=8.3 Hz), 

7.20 (2H, d, J=8.3 Hz), 6.85 (1H, br.s), 3.76-3.67 (1H, m), 3.38 (2H, br.s), 2.81-2.62 (2H, m), 
25 2.53 (3H, s), 1 .26 (3H, d, J=6.1 Hz). 

STEP 3. 2-r4-(6-acetvl-2-ethvl-3H-imidazof4.5-b1pvridin-3-vl)phenvn-1-methvlethvl propanoate 
The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-[5-amino-6-({4-[(2-hydroxypropyl]phenyl}amino)-3-pyridinyl]ethanone (step 

2). 

30 MS (El) m/z: 379 (M"). 

STEP 4. 1-(2-ethvl-3-|4-r2-hydroxypropvl1phenvl|-3H-imidazof4,5-b1pvridin-6-vl)ethanone 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(6-acetyl-2-ethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1-methylethyl 
propanoate (step 3). 

35 'h-NMR (CDCI3) 5: 8.93 (1H, d, J=1.8 Hz), 8.59 (1H, d, J=1.8 Hz), 7.48 (2H, d, J=8.3 Hz), 
7.36 (2H, d, J=8.3 Hz), 4.18-4.08 (1H, m), 2.94-2.80 (2H, m), 2.68 (3H, s), 1.39 (3H, t, J=7.5 
Hz), 1.33 (3H, d, J=6.2 Hz). 



-253- 



STEP 5. 2-r4-(6-acetvl-2-ethvl-3H-imidazor4.5-b1pvridin-3-vl)phenvn-1-methvlethvl (4- 
methylphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 1-(2-ethyl-3-{4-[2-hydroxypropy!]phenyl}-3H-imidazo[4,5-b]pyridin-6-yi)ethanone (step 
5 4). 

'h-NMR (CDCI3) 5: 8.93 (1H, d, J=1.8 Hz), 8.60 (1H, d, J=1.8 Hz), 7.92 (2H, d, J=8.4 Hz), 
7.38-7.29 (6H, m), 5.12-5.03 (1H, m), 3.03-2.82 (4H, m), 2.69 (3H, s), 2.43 (3H, s), 1.28-1.24 
(6H, m). 

IVIS (ESI) m/z: 521 [(MH)^], 519 [(M-H)]. 
10 EXAMPLE 260 

nSV2-r4-(6-ACETYL-2-ETHYL-3H-IMIDAZOr4.5-B1PYRIDIN-3-YLPHENYU-1- 

IVIETHYLETHYL (4-IVlETHYLPHENYUSULFONYLCARBAMATE 

STEP 1 . 1-f6-({4-r(2S)-2-hvdroxvpropvl1phenvl)amino)-5-nitro-3-pvridinvnethanone 

The title compound was prepared according to the procedure described in step 1 of 
15 Example 162 from 1-(6-chloro-5-nitro-3-pyridinyl)ethanone (Paul, B. et al. J. Med. Chem., 
1990, 33, 2231-2239.) and (2S)-1-(4-aminophenyl)-2-propanol (step 2 of Example 248). 
^H-NMR (CDCI3) 6: 10.37 (1H, br.s), 9.06-9.03 (2H, m), 7.60 (2H, d, J=8.3 Hz), 7.29 (2H, d, 
J=8.3 Hz), 4.10-4.00 (1H, m), 2.86-2.69 (2H, m), 2.60 (3H, s), 1.53 (1H, d, J=4.0 Hz) , 1.28 
(3H, d, J=6.2 Hz). 

20 STEP 2. 1-r5-amino-6-((4-f(2S)-2-hvdroxvpropv!"|phenvl)amino)-3-pvridinvl1ethanone 

The title compound was prepared according to the procedure described in step 2 of 
Example 259 from 1-[6-({4-[(2S)-2-hydroxypropyl]phenyl}amino)-5-nitro-3-pyridinyi]ethanone 
(step 1). 

^H-NMR (CDCI3) 5: 8.46 (1H, d, J=1.8 Hz), 7.56 (1H, d, J=1.8 Hz), 7.50 (2H, d, J=8.3 Hz), 
25 7.20 (2H, d, J=8.3 Hz), 6.85 (1H, br.s), 3.76-3.67 (1H, m), 3.38 (2H, br.s), 2.81-2.62 (2H, m), 
2.53 (3H, s), 1.26 (3H, d, J=6.1 Hz). 

STEP 3. f 1 SV2-r4-(6-acetvl-2-ethvl-3H-imidazor4,5-blPvridin-3-vl)phenvn-1 -methvlethvl 
propanoate 

The title compound was prepared according to the procedure described in step 5 of 
30 Example 1 from 1-[5-amino-6-({4-[(2S)-2-hydroxypropyl]phenyl}amino)-3-pyridinyl]ethanone 
(step 2). 

MS (El) m/z: 379 (M"). 

STEP 4. 1-(2-ethvl-3-(4-r(2S)-2-hvdroxvpropvl1phenvl)-3H-imidazor4.5-blpvridin-6-vl)ethanone 
The title compound was prepared according to the procedure described in step 6 of 
35 Example 1 from (1S)-2-[4-(6-acetyl-2-ethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1-methyiethyl 
propanoate (step 3). 
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'h-NMR (CDCI3) 5: 8.93 (1H, d, J=1.8 Hz), 8.59 (1H, d, J=1.8 Hz), 7.48 (2H, d, J=8.3 Hz), 
7.36 (2H, d, J=8.3 Hz), 4.18-4.08 (1H, m), 2.94-2.80 (2H, m), 2.68 (3H, s), 1.39 {3H, t, J=7.5 
Hz), 1.33 (3H, d, J=6.2 Hz). 

STEP 5. (1SV2-r4-f6-acetvl-2-ethvl-3H-imidazor4.5-blpvridin-3-vl)phenvn-1-methvlethvl (4- 
5 methylphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 1-(2-ethyl-3-{4-[(2S)-2-hydroxypropy!]phenyl}-3H-imidazo[4,5-b]pyridin-6-yl)ethanone 
(step 4). 

^H-NMR (CDCI3) 5: 8.93 (1H, d, J=1.8 Hz), 8.60 (1H, d, J=1.8 Hz), 7.92 (2H, d, J=8.4 Hz), 
10 7.38-7.29 {6H, m), 5.12-5.03 (1H, m), 3.03-2.82 (4H, m), 2.69 (3H, s), 2.43 (3H, s), 1.28-1.24 
(6H, m). 

MS (ESI) m/z: 521 [(MH)"], 519 [(M-H)l 
EXAMPLE 261 

(1SV2-r4-(6-ACETYL-2-ETHYL-3H-IMIDAZOr4.5-B1PYRIDIN-3-YL1PHENYL1-1- 
15 METHYLETHYL (4-METHYLPHENYL)SULF0NYLCARBAMATE MONQ-P- 

TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 

231 from (1S)-2-[4-(6-acetyl-2-ethyl-3H-imidazo[4,5-b]pyridin-3-y!)phenyl]-1-methylethyl (4- 

methylphenyl)sulfonylcarbamate (step 5 of Example 260). 
20 ^H-NMR (DMS0-d6) 5: 11.93 (1H, br.s), 8.90 (1H, d, J=1.8 Hz), 8.63 (1H, d, J=1.8 Hz), 7.76 

(2H, d, J=8.4 Hz), 7.38-7.29 (8H, m), 7.11 (2H, d, J=8.4 Hz), 4.96-4.87 (1H, m), 2.90-2.79 

(4H, m), 2.32 (3H, s), 2.27 (3H, s), 1 .26 (3H, t, J=7.5 Hz), 1 .12 (3H, d, J=6.2 Hz). 

MS (ESI) m/z: 521 [(MH)"], 519 [(M-H)l. 

□ □□^''d -8.17° (c 1.020, methanol) 
25 EXAMPLE 262 

2-(4-r6-CHLORO-2-(2-PYRIDINYL)-5-(TRIFLUQROMETHYL)-1H-BENZIMIDAZOL-1- 

YL1PHENYL>ETHYL(4-METHYLPHENYL)SULFONYLCARBAMATE MQNO-P- 

TOLUENESULFONATE 

STEP 1. 2-M-[6-ch!oro-2-(2-pvridinvl)-5-(trifluorcmethvn-1^-benzimidazol-1-vl]phenvl!ethanol 
30 A mixture of 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl) phenyl]amino}phenyl)ethanol 

(1.83 g, 5.54 mmol), 2-pyridinecarboxaldehyde (0.53 ml, 5.54 mmol), and EtOH (40 ml) was 
refluxed for 1 hour. After cooling to room temperature, the solvent was removed. The 
residue was dissolved with benzene (50 ml) and treated with Pb(OAc)4 (3.38 g, 6.10 mmol) at 
room temperature for 1 hour. The mixture was diluted with EtOAc and the solution was 
35 washed with sat. NaHCOs aq. and brine. The organic fraction was dried over MgS04, then 
filtered. After evaporation in vacuo, the residue was purified by silica-gel column 
chromatography eluting with hexane/EtOAc = 5/2 to afford 1.20 g (52%) of the title compound. 
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'H-NMR (CDCI3) 5: 8.42-8.39 (1H, m), 8.23 (1H, s), 8.10-8.07 (1H, m), 7.79-7.75 (1H, m), 
7.40-7.23 (6H, m), 3.97 (2H, t, J=6.6 Hz), 2.99 (2H, t, J=6.6 Hz) 
MS (ESI) m/z: 418 ([M+H]^), 476 ([M+CFaCOz]") 

STEP 2. 2-(4-r6-chlor o-2-f2-pvridinv]V5-arifluorornethvlV1/i-benzimidazol-1-vnphenvl>ethvl(4- 
methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in example 
3 from 2-{4-[6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1/-/-benzimidazol-1-yl]phenyi}ethanol. 
^H-NMR (CDCI3) 5: 8.39-8.37 (1H, m), 8.23 (1H, s), 8.10-8.06 (1H, m), 7.92-7.87 (2H, m), 
7.81-7.76 {1H, m), 7.33-7.18 (8H, m), 4.35 (2H, t, J=6.8 Hz), 2.98 {2H, t, J=6.8 Hz), 2.41 (3H, 
s) 

MS (ESI) m/z: 615 ([M+Hf), 613 ([M-H]") 
EXAMPLE 263 

2-{4-f6-CHLORO-2-f2-PYRIDINYL)-5-(TRIFLUORQMETHYL)-1H-BENZIMIDAZOL-1- 

YL1PHENYL> ETHYL(4-METHYLPHENYL')SULF0NYLCARBAMATE |\^ONO-P- 

TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 
231 from 2-{4-[6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl(4- 
methylphenyl)suifonyi carbamate. 
MS (ESI) m/z: 615 ([M+Hf) 
EXAMPLE 264 

N-{r(2-{4-r6-CHLORO-2-(2-PYRIDINYLV5-rTRIFLUOROMETHYL)-1H-BENZIMIDAZOL-1- 
YUPHENYL> ETHYDAM!NQ1CARB0NYU-4-METHYLBENZENESULFQNAMIDE MQNO-P- 
TOLUENESULFONATE 

^HE L 6-chloro-1-r4-(2-chloroethvnphenvn-2-f2-pvridinvlV5-(trifluoromethvn-1H- 

benzimidazole 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-{4-[6-chloro-2-{2-pyridinyl)-5-(trifluoromethyl)-1H-benzimidazol-1- 
yl]phenyl}ethanol (step 1 of Example 262). 

H-NMR (CDCI3) 6: 8.41 -8.39 (1 H, m), 8.24 (1 H, s), 8. 1 1 (1 H, d, J=8.8 Hz), 7.82-7.76 (1 H, m), 
7.38 (2H, d, J=8.4 Hz), 7.35 (1H, s), 7.30-7.25 (3H, m), 3.31 (2H, t, J=7.2 Hz), 3.19 (2H, t, 
J=7.2 Hz). 

SHE L 1-r4-(2-azidoethvnphenvn-6-chloro-2-(2-pvridinvlV5-(trifluoromethvlV1H- 

benzimidazole 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-(2-pyridinyl)-5-(trifluoromethyl)-1 H- 
benzimidazole (step 1). 
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^H-NMR (CDCI3) 5: 8.40-8.39 (1H, m), 8.24 (1H, s), 8.10 (1H, d, J=7.9 Hz), 7.81-7.75 (1H, m), 
7.39 (2H, d, J=8.4 Hz), 7.34 (1H, s), 7.29-7.25 {3H, m), 3.61 (2H, t, J=6.8 Hz), 3.01 (2H, t, 
J=6.8 Hz). 

STEP 3,^ 2-f4-f6-chloro-2-(2-pvridinvl)-5-(trifluoromethvl)-1H-benzimidazol-1- 

5 yllphenvllethvlamine 

The title compound was prepared according to tiie procedure described in step 7 of 
Example 37 from 1-[4-(2-azidoethyl)phenyl]-6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1 H- 
benzimidazole (step 2). 

^H-NMR (CDCI3) 5: 8.37-8.36 (IN, m), 8.19 (1H, s), 8.03-8.00 (1H, m), 7.78-7.71 {1H, m), 
10 7.32-7.18 (6H, m), 3.02 (2H, t, J=6.8 Hz), 2.82 (2H, t, J=6.8 Hz), 2.17 (2H, br.s). 

STEP 4, N-ir('2-f4-r6-chloro-2-f2-Pvridinvn-5-ftrifluoromethvl)-1H-benzimldazol-1- 

vnphenvl>ethvi)amino1carbonvl)-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 

of Example 1 from 2-{4-[6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1H-benzimidazol-1- 
15 yl]phenyl}ethylamine {step 3). 

'h-NMR (CDCIs) 5: 8.42-8.39 (1H, m), 8.24 (1H, s), 8.10 (1H, d, J=8.1 Hz), 7.81-7.75 (1H, m), 

7.69 (2H, d, J=8.3 Hz), 7.33-7.24 {8H, m), 6.72-6.69 (1H, m), 3.63-3.56 (2H, m), 2.93 (2H, t, 

J=6.8 Hz), 2.38 (3H, s). 

MS (ESI) m/z: 614 [(MH)"], 612 [(M-H)"]. 
20 SIEP 5^ N-(r(2-l4-r6-chloro-2-f2-pvridinvn-5-(trifluoromethv[)-1H-benzimidazol-1- 

yl1phenvl}ethvl)amino1carb onvl>-4-methvlbenzenesulfonamide mono-p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 

231 from N-{[(2-{4-[6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1 H-benzimidazol-1- 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (step 4). 
25 H-NMR (DMSO-d6) 5: 10.63 (1H, br.s), 8.41-8.39 (1H, m), 8.35 (1H, s), 8.08-7.95 (2H, m), 

7.75 (2H, d, J=8.3 Hz), 7.49 (2H, d, J=8.3 Hz), 7.44-7.27 (8H, m), 7.10 (2H, d, J=7.7 Hz), 

6.61-6.57 (1H, m), 3.30-3.23 (2H, m), 2.74 (2H, t, J=7.0 Hz), 2.31 (3H, s), 2.27 (3H, s). 

MS (ESI) m/z: 614 [(MH)*], 612 [(M-H)"]. 

EXAMPLE 265 

30 N-{rf2-(4-r6-CHLORO-2-nH-PYRAZQL-3-YLl-5-(TRIFLUOROMETHYL)-1H- 
BENZIMIDAZOL-I-YLIPHENYDETHYDAMINOICARBONYLM- 
METHYLBENZENESULFONAMIDE MONO-P-TOLUENESULFONATE 

STEP -L 6-chioro-1-r4-(2-chloroethvl)phenvl1-2-f1H-pvrazol-3-vl)-5-(trifluoromethvn-1H- 

benzimidazole 

35 The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-{4-[6-chloro-2-(1H-pyrazol-3-yl)-5-(trifluoromethyl)-1H-benzimidazol-1- 
yl]phenyl}ethanol (step 1, Example 255). 
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H-NMR (DMSO-d6) 5: 13.29 (1H, s), 8.25 (1H, s), 7.83-7.81 (1H, m), 7.52-7.43 (4H, m), 7.23 
(1 H, s), 6.67-6.65 (1 H, m), 3.95 (2H, t, J=7.0 Hz), 3,16 (2H, t, J=7.0 Hz). 

STEP Z 1-r4-(2-azidoethvi)phenvl-6-chloro-2-riH-pvrazol-3-vn-5-(trifluoromethvn-1H- 

benzimidazole 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 6-chloro-1-[4-(2-chloroethyl)pheny!]-2-(1 H-pyrazol-3-yl)-5-(trifluoromethyl)- 
1H-benzimidazole (step 1). 

'h-NMR (DMS0-d6) 5: 13.27 (1H, s), 8.25 (1H, s), 7.82 (1H, s), 7.52-7.43 (4H, m), 7.21 (IN, 
s), 6.65 (1H, s), 3.67 (2H, t, J=7.0 Hz), 2.99 (2H, t, J=7.0 Hz). 

STEP 3, 2-(4-f6-chloro-2-( 1 H-Dvrazol-3-vn-5-ftrifluoromethvn-1 H-benzimidazol-1 - 

vnphenvDethvlamine 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1-[4-(2-azidoethyl)phenyl-6-chloro-2-(1H-pyrazoi-3-yl)-5-(trifluoromethyl)-1H- 
benzimidazole (step 2). 
MS (El) m/z: 405 (M*). 

STEP 4, N-fr(2-(4-f6-chloro-2-(1H-Dvrazol-3-vl)-5-(trifluoromethvn-1 H-benzimidazol-1 - 

ynphenvl)ethvl)amino1carbonvl)-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{4-[6-chloro-2-(1H-pyrazol-3-yl)-5-(trifiuoromethyl)-1H-benzimidazoi-1- 
yl]phenyl}ethylamine (step 3). 

H-NMR (CDCI3) 5: 8.17 (1H, s), 7.69 (2H, d, J=8.4 Hz), 7.57 (1H, d, J=2.2 Hz), 7.30-7.18 (8H, 
m), 6.82-6.77 (1H, m), 6.60 (1H, d, J=2.2 Hz), 3.64-3.58 (2H, m), 2.91 (2H, t, J=6.4 Hz), 2.39 
(3H, s). 

STEP 5^ N-fr(2-{4-r6-chloro-2-(1H-pvrazol-3-vl)-5-(trifluoromethvn-1 H-benzimidazol-1 - 

vnphenvl lethvDaminolcarbonviM-methvibenzenesuifonamide mono-p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 
231 from N-{[(2-{4-[6-chloro-2-(1H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (step 4). 

'h-NMR (DMSO-d6) 5: 10.64 (1H, br.s), 8.24 (1H, s), 8.35 (1H, s), 7.78-7.75 (3H, m), 7.49- 
7.80 (8H, m), 7.11 (2H, d, J=7.9 Hz), 6.60-6.57 (1H, m), 6.38-6.37 (1H, m), 3.33-3.26 (2H, m), 
2.78 (2H, t, J=7.2 Hz), 2.32 (3H. s), 2.28 (3H, s). 
MS (ESI) m/z: 603 [(MH)*], 601 [(M-H)! 
EXAMPLE 266 

3-(3-CHLORO-4-f2-rar(4-METHYLPHENYL')SULFONYUAMINO) 

CARBONYUAMIN01ETHYL}PHENYL)-2-ETHYL-5,7-DIMETHYL-3H-IMIDAZOr4.5- 

BIPYRIDINE 

STEP 1. diethyl 2-(2-ch!oro-4-nitrophenvl)malonate 
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Diethylmalonate (5.2 ml, 34.2 mmol) was added to the suspension of NaH (1.4 g, 
34.2 mmol) in 80 ml of 1,4-dioxane followed by the successive addition of CuBr (4.9 g, 34.2 
mmol) and 3-chloro-4-fluoronitrobenzene (5.0 g, 28.5 mmol). The mixture was stirred at room 
temperature for o.5 h and under reflux temperature for 12 h. The mixture was poured into 
5 water, and the precipitate was filtered off through a pad of celite. The filtrate was extracted 
with ethyl acetate (2 x 50 ml). The organic layer was washed with brine, dried (MgS04), and 
concentrated to give a green oil. This mixture was purified by Si02 column chromatography 
developing with hexane/ethyl acetate (10/1) gave 7.6 g (85%) of the title compound as yellow 
oil 

10 'h-NMR (CDCy 6: 8.30 (1H, d, J=2.4 Hz), 8.16 (1H, dd, J=2.2, 8.6 Hz), 7.74 (1H, d, J=8.6 

Hz), 5.27 (1 H, s), 4.28 (2H, q, J=7.2 Hz), 4.27 (2H, q, J=7.2 Hz), 1 .29 (6H, t, J=7.2 Hz). 

STEP 2. 2-('2-chloro-4-nitrophenvnacetic acid 

To a solution of diethyl 2-(2-chloro-4-nitrophenyl)malonate (step 1, 7.6 g, 24.2 

mmol) in methanol (18 ml) was added 6M-NaOH (12 ml) and stirred for 1 h at 50°C. The 
15 reaction was quenched by the addition of saturated citric acid aqueous solution (16 ml) and 

water. The organic layer was extracted with ethyl acetate (2 x 50 ml), washed with brine, 

dried (MgS04) and concentrated to give 4.52 g (87%) of title compound as light yellow solid. 

'h-NMR (CDCI3) 6: 12.6 (1H, br.s), 8.30 (1H, d, J=2.6 Hz), 8.18 (1H, dd, J=2.4, 8.4 Hz), 7.73 

(1H, d, J=8.6 Hz), 3.90 (2H, s). 
20 STEP 3. methyl 2-(2-chloro-4-nitrophenvl)acetate 

To a solution of 2-(2-chloro-4-nitrophenyl)acetic acid (step 2, 4.5 g, 21 mmol) in 

dimethyl acetale/methanol (4/1) was added trimethylsillylchloride (0.3 ml) and stirred for 7 h at 

room temprature.The solvent was removed and the residue was purified by SiOz column 

chromatography with developing hexane/ethyl acetate (10/1) to give 3.6 g (74%) of title 
25 compound as yellow oil. 

'h-NMR (CDCI3) S: 8.28 (1H, d, J=2.3 Hz), 8.11 (1H, dd, J=2.3, 8.6 Hz), 7.50 (1H, d, J=8.6 

Hz), 3.88 (2H, s), 3.74 (3H, s). 

STEP 4. methyl 2-(4-amino-2-chlorophenvl)acetate 

To a solution of methyl 2-(2-chloro-4-nitrophenyl)acetate (step 3, 3.6 g, 15.6 mmol) 
30 in ethanol/water (4/1 ) were added Fe (4.4 g, 78.0 mmol) and NH4CI (409 mg, 7.8 mmol). The 

mixture was stirred for 1 h under reflux temperature. The solvent was removed and the 

residue was diluted with CHaCla.The mixture was washed with brine, dried (MgS04) and 

concentrated to give 2.59 g (83%) of title compound as orange oil. 

The title compound was prepared according to the procedure described in step 2 of 
35 Example 28 from methyl methyl 2-(2-chloro-4-nitrophenyl)acetate (step 3) 

'h-NMR (CDCI3) 5: 7.04 (1H, d, J=8.2 Hz), 6.72 (1H, d, J=2.3 Hz), 6.54 (1H, dd, J=2.5, 8.2 
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Hz), 3.70 (3H, s), 3.66 (2H, s). 

STEP 5. methyl |2-chloro-4-r(4,6-dimethvl-3-nitro-2-pvridinv[)amino1phenvl)acetate 

To a mixture of methyl 2-(4-amino-2-chlorophenyl)acetate (step 4, 2.6 g, 13.0 mmol) 
and 4,6-Dimethyl-3-nitro-2-pyridine (step 2 of Example 1, 2.4 g, 13.0 mmol) in DMSO was 
5 added diisopropylethylamine. The resulting mixture was stirred for 9 h at 50 °C. To the 
mixture was poured into water and extracted with ethyl acetate (3 x 30 ml). The organic layer 
was washed with brine, dried (MgS04) and concentrated to give a brown oil. This was purified 
by Si02 column chromatography with developing hexane/ethyi acetate (10/1) to give 1.4 g 
(29%) of title compound as yellow solid. 
10 'h-NIVIR (CDCIs) 5: 9.55 (1H, br.s), 7.90 (1H, d, J=2.2 Hz), 7.43 (1H, dd, J=2.2, 8.3 Hz), 7.24 
(1H, d, J=8.3 Hz), 6.59 (1H, s), 3.76 (2H, s), 3.72 (3H, s), 2.56 (3H, s), 2.46 (3H, s). 
MS (El) m/z: 349 (M^). 

STEP 6. methyl 2-chloro-f4-r(3-amino-4,6-dimethvl-2-pvridinvl)amino1phenvl)acetate 

The title compound was prepared according to the procedure described in step 2 of 
15 Example 28 from methyl {2-chloro-4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}acetate 
(step 5) 

'h-NMR (CDCis) 5: 7.26 (1H, d, J=2.2 Hz), 7.20 (1H, d, J=8.3 Hz), 7.00 (1H, dd, J=2.2, 8.3 
Hz), 6.64 (1H, s), 6.37 (1H, br.s), 3.70 (3H, s), 3.27 (1H, br.s), 2.68 (3H, s), 2.38 (3H, s), 2.20 
(3H, s). 

20 STEP 7. methyl 2-r2-chloro-4-(2-ethvl-5.7-dimethvl-3H-imidazor4.5-blpvridin-3-vn phenvlethvl 
acetate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from methyl 2-chloro-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}acetate 
(step 6) 

25 ^H-NIVIR (CDCI3) 5: 7.50 (1H, d, 8.3 Hz), 7.47 (1H, d, J=2.2 Hz), 7.31 (IH, dd, J=2.2, 8.3 Hz), 
6.92 (IH, s), 3.87 (2H, s), 3.77 (3H, s), 2.85 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.53 (3H, s), 1.31 
(3H, t, J=7.5 Hz). 
IVIS (El) m/z: 357 (iVi"). 

STEP 8. 2-r2-chloro-4-(2-ethyl-5.7-dimethyl-3H-imidazor4,5-ib1pvridin-3-vn phenylethanol 
30 To a solution of methyl 2-[2-chloro-4-(2-ethyi-5,7-dimethyl-3H-imidazo[4,5-jb]pyridin- 

3-yl) phenylethyl acetate (step 7, 1 .13 g, 3.15 mmol) was added carefully LAH and stirred for 1 
h at room temperature. The reaction was quenched with water and the mixture was diluted 
with ethyl acetate (50 ml). To this mixture was added saturated potassium sodium tartarate 
aqueous solution (50 ml) and stirred for 2.5 h. The organic layer was separated and aqueous 
35 layer was extracted with ethyl acetate (2 x 20 ml). The combined organic layer was washed 
with brine, dried (IVIg2S04) and concentrated to give 1 .0 g of title compound as white solid. 
'h-NIV1R (CDCI3) 6: 7.41-7.53 (2H, m), 7.25-7.29 (IH, m), 6.92 (IH, s), 3.96 (2H, m), 3.11(3H, 
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t, J=7.4 Hz), 2.82 (2H, m), 2.65 (3H, s), 2.53 (3H, s),1 .30 (3H, t, J=7.4 Hz). 
MS (El) m/z: 329 (M^). 

STEP 9. 3-r3-chloro-4-(2-chloroethvnphenvl-2-ethvl-5.7-dimethvl-3H-imiclazor4.5-/jlpvridine 

The title compound was prepared according to the procedure described in step 7 of 
5 Example 1 from methyl 2-[2-chloro-4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3- 
yl)phenylethano! (step 8) 

^H-NMR (CDCI3) 6: 7.45-7.52 (2H, m), 7.23-7.31 (1H, m), 6.92 (1H, s), 3.82 (2H, t, J=7.3 Hz), 
3.29 (2H, t, J=7.3 Hz), 2.83 (2H, q, J=7.6 Hz), 2.65 (3H, s), 2.53 (3H, s), 1.30 (3H, t, J=7.6 
Hz). 

10 STEP 1 0. 3-r4-(2-azidoethvn-3-chlorophenvl-2-ethvl-5,7-dimethvl-3H-imidazor4,5-fclDvridine 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 3-[3-chloro-4-(2-chloroethyl)phenyl-2-ethy!-5,7-dimethyl-3H-imidazo[4,5- 
6]pyridine (step 9) 

H-NMR (CDCI3) 6: 7.45-7.48 (2H, m), 7.29 (1H, dd, J=2.1, 7.9 Hz), 6.92 (1H, s), 3.62 (1H, t, 
15 J=7.1 Hz), 3.12 (1 H, t, J=7.3 Hz), 2.83 (2H, q, J=7.4 Hz), 2.65 (3H, s), 2.53 (3H, s),1 .30 (3H, t, 
J=7.4 Hz). 

STEP 11 2-r2-chloro-4-f-2-ethvl-5.7-dimethvl-3H-imidazor4.5-blpvridin-3- 

vDphenvllethanamine 

To a solution of methyl 3-[4-(2-azidoethyl)-3-chlorophenyl-2-ethyl-5,7-dimethyl-3H- 
20 imidazo[4,5-b]pyridine (step 10, 430 mg, 1 .2 mmol) in ethanol/water (4/1) were added Fe (335 
mg, 6.0 mmol) and NH4CI (409 mg, 7.8 mmol). The mixture was stirred for 1 h under reflux 
temperature. The solvent was removed and the residue was diluted with CHzC^.The mixture 
was washed with brine, dried (MgS04) and concentrated to give 390 mg of title compound as 
orange oil. 

25 'h-NMR (CDCI3) 5: 7.44 (2H, d, J=7.4 Hz), 7.25 (1H, m), 6.92 (1H, s), 2.92-3.15 (6H, m), 2.83 
(2H, q, J=7.4 Hz), 2.65 (3H, s), 2.53 (3H, s), 1.30 (3H, t, J=7.4 Hz). 

STEP rz 2-r2-chloro-4-(-2-ethvl-5.7-dimethvl-3H-imidazor4.5-blPvridin-3- 

yDphenyllethanamine 

The title compound was prepared according to the procedure described in step 10 
30 of Example 1 from 2-[2-chloro-4-(-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-fci]pyridin-3- 
yl)phenyl]ethanamine (Step 11) 

^H-NMR (CDCI3) 5: 7.83 (2H, d, J=8.4 Hz), 7.28-7.36 (4H, m), 7.14 (1H, d, J=7.7 Hz), 6.92 
(1H, s), 6.28 (1H, br.s),, 3.58 (2H, dt, J=6.3 Hz), 3.02 (2H, t, J=6.4 Hz), 2.74 (2H, q, J=7.6 Hz), 
2.66 (3H, s), 2.45 (3H, s), 2.41 (3H, s),1.25 (3H, t, J=7.6 Hz). 
35 MS (ESI) m/z: 526 (M^). 
EXAMPLE 267 

3-(2-CHLORO-4-f2-farf4-METHYLPHENYL)SULFONYL1AMINO) 
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CARBONYL)AMIN01ETHYUPHENYLV2-ETHYL-5,7-DIMETHYL-3H-IMIDAZOr4.5- 
BIPYRIDINE 

STEP 1 ■ 2-l3-chloro-4-r(4.6-dimethvl-3-nitro-2-pvridinvl)aminolphenvl)ethanol 

The title compound was prepared according to the procedure described in step 3 of 
5 Example 1 from 4,6-Dimethyl-3-nitro-2-pyridine (0.66 g, 3.8 mmol, step 2 of Example 1) and 

4-amino-2-chloro-phenylethanol (0.72 g, 3.8 mmol, Eur. J. Med. Chem., 1996, 31, 133.). 

^H-NMR (CDCI3) 5: 9.85 (1H, s), 8.37 (1H, d, J=8.4 Hz), 7.31 (1H, d, J=2.0 Hz), 7.14 (1H, dd, 

J=2.0, 8.3 Hz), 6.60 (1H, s), 3.87 (2H, dt, J=6.2, 6.4 Hz), 2.84 (2H, t, J= 6.4Hz), 2.56 (3H, s), 

2.46 (3H, s), 1 .40 (1 H, t, J= 6.2Hz). 
10 MS (El) m/z: 321 (M^). 

STEP 2. methyl 3-ch!oro-(4-r(3-amino-4,6-dimethvl-2-pvridinvl)amino]phenvl|ethanol 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from 2-{3-chloro-4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 

1). 

15 ^H-NMR (CDCI3) 5: 7.26 (1H, d, J=2.2 Hz), 7.20 (1H, d, J=8.3 Hz), 7.00 (1H, dd, J=2.2, 8.3 
Hz), 6.64 (1H, s), 6.37 (1H, br.s), 3.70 (3H, s), 3.27 (1H, br.s), 2.68 (3H, s), 2.38 (3H, s), 2.20 
(3H, s). 

STEP 3. 2-r2-chloro-4-(2-ethvl-5.7-dimethvl-3H-imidazor4.5-iblpvridin-3-vnphenvlethvl 
propionate 

20 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 3-chloro-{4-[(3-amino-4,6-dimethyl-2-pyridiny!)amino]phenyl}ethyl propionate 
(step 2). 

^H-NMR (CDCI3) 8: 7.50 (1H, d, 8.3 Hz), 7.47 (1H, d, J=2.2 Hz), 7.31 (1H, dd, J=2.2, 8.3 Hz), 
6.92 (1H, s), 3.87 (2H, s), 3.77 (3H, s), 2.85 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.53 (3H, s), 1.31 
25 (3H, t, J=7.5 Hz). 

IVIS (El) m/z: 357 (M'). 

STEP 4. 2-r3-chloro-4-(2-ethvl-5,7-dimethvl-3H-imidazo[4.5-b1pvridin-3-v!) phenylethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from methyl 2-[2-chloro-4-(2-ethyl-5,7-dimethyl-3/-/-imidazo[4,5-jb]pyridin-3-yI) 
30 phenylethyl propionate (step 3). 

^H-NMR (CDCI3) §: 7.51 (1H, s), 7.34 (2H, s), 6.91 (1H, s), 3.96 (2H, dd, J=6.2, 12.0 Hz), 2.96 
(2H, t, J=7.4 Hz), 2.70 (2H, m), 2.66 (3H, s), 2.51 (3H, s), 1.67 (1H, br.t, J=6.2 Hz), 1.28 (3H, 
t, J=7.4 Hz). 
IVIS (ESI) m/z: 329 (M'). 

35 STEP 5. 3-r2-chloro-4-(2-chloroethyl)phenvl-2-ethvl-5J-dimethvl-3H-imidazor4.5-£>lpvridine 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-[3-chloro-4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl) 
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phenylethanol (step 4). 

^H-NMR (CDCI3) 5: 7.49 (1H, d, J=1.3 Hz), 7.34-7.49 (2H, m), 6.91 (1H, s), 3.80 (2H, t, J=7.2 
Hz), 3.17 (2H, t, J=7.0 Hz), 2.60-2.85 (2H, m), 2.66 (3H, s), 2.51 (3H, s), 1.28 (3H, t, J=7.5 
Hz). 

5 MS (El) m/z: 347 [(M-H)"]. 

STEP 6. 3-r4-(2-azidoethvn-3-chlorophenvl-2-ethvl-5,7-dimethvl-3H-imidazof4.5-iblpvridine 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 3-[2-chloro-4-(2-chloroethyl)phenyl-2-ethyl-5,7-dimethyl-3H-imidazo[4,5- 
^?]pyridine (step 5). 

10 ^H-NMR (CDCl3)5: 7.49 (1H, m, J=1.8 Hz), 7.31-7.38 (2H, m), 6.91 (1H, s), 3.62 (2H, t, J=7.0 
Hz), 2.98 (2H, t, J=7.3 Hz), 2.60-2.80 (2H, m), 2.66 (3H, s), 2.51 (3H, s), 1.27 (3H, t, J=7.5 
Hz). 

MS (El) m/z: 354 (M*). 

STEP 7. 2-r3-chlorc-4-(-2-ethvl-5.7-dimethvl-3/-/-imidazo[4,5-/3lpvridin-3-vl)phenvnethanamine 
15 To a stirred solution of 3-[4-(2-azidoethyl)-3-chlorophenyl-2-ethyl-5,7-dimethyl-3W- 

imidazo[4,5-t)]pyridine (step 6, 149 mg, 0.4 mmol) in THF (4 ml) was added 
triphenylphosphine (116 mg, 0.4 mmol) at room temperature. After completion of the 
addition, the stirring was continued for an additional 2.5 h at the same temperature and 3.5 h 
under reflux temperature. To the resulting mixture was added H2O (1.0 ml) at room 
20 temperature, and the solvent was removed. The mixture was dissolved in CH2CI2 (100 ml), 
washed with brine. The Organic layer was dried (MgS04), and concentrated to give a yellow 
oil. 

MS (El) m/z: 328 (M^). 

STEP 8. 2-r3-chloro-4-(-2-ethvl-5,7-dimethvl-3H-imidazor4.5-d]pvridin-3-vl)phenvl1ethanamine 
25 The title compound was prepared according to the procedure described in step 10 

of Example 1 from 2-[3-chloro-4-(-2-ethyl-5,7-dimethyl-3/-/-imidazo[4,5-jb]pyridin-3- 
yl)phenyl]ethanamine (step 7). 

^H-NMR (CDCis) 5: 7.88 (1H, s), 7.85 (1H, s), 7.19-7.34 (5H, m), 6.92 (1H, s), 6.94 (1H, s), 
6.13 (1H, br.s), 3.54 (2H, m), 2.78 (2H, t, J=6.4 Hz), 2.67 (3H, s), 2.63 (3H, m), 2.42 (3H, s), 
30 2.40 (3H, s), 1 .25 (3H, t, J=7.5 Hz). 
MS (El) m/z: 526 (M"). 
EXAMPLE 268 

2-ETHYL-3-f3-METHOXY-4-(2-r(irf4-METHYLPHENYL)SULFONYLlAMIN01 
CARBONYL)AMIN01ETHYUPHENYL)-5.7-DIMETHYL-3H-IMIDAZOr4.5-B1PYRIDINE 
35 STEP 1 . diethyl 2-(2-methoxv-4-nitrophenvl)malonate 

The title compound was prepared according to the procedure described in step 1 of 
Example 266 from 4-bromo-3-methoxynitrobenzene. 
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^H-NMR (CDCI3) 5: 7.78 (1H, dd, J=2.2, 8.4 Hz), 7.75 (1H, d. J=2.2 Hz), 7.54 (1H, d, J=8.4 
Hz), 5.15 (1H, s), 4.25 (2H, q, J=7.2 Hz), 4.25 (2H, q, J=7.2 Hz), 3.94 {3H, s), 1.28 (6H, t, 
J=7.2 Hz). 

STEP 2. 2-(2-methoxv-4-nitrophenvl)acetic acid 
5 The title compound was prepared according to the procedure described in step 2 of 

Example 266 from diethyl 2-(2-methoxy-4-nitrophenyl)malonate (step 1). 

^H-NMR (CDCI3) 5: 12.4 (1H, br.s), 7.82 (1H, dd, J=2.2, 8.4 Hz), 7.75 (IH, dd, J=2.2 Hz), 7.50 

(1H, d, J=8.4 Hz), 3.90 (3H, s), 3.66 (2H, s). 

STEP 3. methyl 2-(2-methoxv-4-nitrophenvl)acetate 
10 To a solution of 2-(2-methoxy-4-nitrophenyl)acetic acid (step 2, 1.2 g, 5.5 mmol) in 

methanol/dichloromethane (11 ml, 1/1) was added trimethylsillyldiazomethane (2 M, 5.6 ml, 

11.8 mmoi) and stirred for 10 min at room temperature. The mixture was quenched with 

saturated citric acid aqueous solution and the extracted with ethyl acetate (3 x 20 ml). The 

organic layer was washed with brine, dried (MgS04) and concentrated to give 1 .2 g of title 
1 5 compound as orange solid. 

^H-NMR (CDCI3) 5: 7.83 (IH, dd, J=2.2, 8.3 Hz), 7.73 (1H, dd, J=2.2 Hz), 7.34 (IH, d, J=8.1 

Hz), 3.93 (3H, s), 3.71 (2H, s), 3.71 (3H, s). 

STEP 4. methyl 2-(4-amino-2-methoxvphenvl)acetate 

To a solution of methyl 2-(2-methoxy-4-nitrophenyl) acetate (step 3, 1.2 g, 5.5 mmoi) 
20 in methanol (10 ml) was added 10% Pd/C (130 mg, 0.12 mmol) and stirred under hydrogen 

atmosphere for 3 h at room temperature. The catalyst was filtered off through a pad of celite 

and well washed with ethanol and ethyl acetate. The filtrate was concentrated to give 1.1 g of 

title compound as pink oil. 

'h-NMR (CDCI3) 5: 6.94 (1H, d, J=7.7 Hz), 6.26 (IH, d, J=2.0 Hz), 6.23 (1H, s), 3.70 (3H, s), 
25 3.76 (3H, s), 3.67 (3H, s) , 3.52 (2H, s). 

STEP 5. methyl |4-[(4,6-dimethvl-3-nitro-2-pvridinvl)amino1-2-methoxvphenvl|acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from methyl 2-(4-amino-2-methoxyphenyl) acetate (step 4). 

'h-NIVIR (CDCI3) 6: 9.60 (1H, s), 7.47 (1H, d, J=1.7 Hz), 7.06-7.15 (2H, m), 6.55 (IH, s), 3.84 
30 (3H, 8), 3.69 (3H, s), 3.62 (2H, s), 2.56 (3H, s), 2.44 (3H, s). 
MS (El) m/z: 345 (M*). 

STEP 6. methyl (4-r(3-amino-4,6-dimethvi-2-pvridinvl)amino1-2-methoxvphenvl>acetate 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from methyl {4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]-2-methoxyphenyl}acetate 
35 (step 5). 

^H-NMR (CDCI3) 5: 7.03 (1 H, d, J=5.1 Hz), 7.02 (1 H, s), 6.60 (1 H, s), 6.57 (1 H, dd, J=2.2, 8.3 



-264- 



Hz), 3.79 (3H, s), 3.68 (3H, s), 3.56 (2H, s), 3.25-3.35(br.s, 2H), 2.38 (3H, s), 2.20 (3H, s). 
MS (El) m/z:315(M"). 

STEP L methyl 2-r4-(2-ethvl-5.7-dinnethvl-3H-imidazor4.5-blpvriclin-3-vn-2- 

methoxvphenylethv! acetate 
5 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from methyl {4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]-2-methoxyphenyl}acetate 
(step 6). 

^H-NMR (CDCI3) 5: 7.36 (1 H, d, J=7.9 Hz), 6.89-6.99 (3H, m), 3.84 (2H, s), 3.74 (3H, s), 3.71 

(2H, s), 2.85 (2H, q, J=7.5 Hz), 2.66 (3H, s), 2.53 (3H, s), 1 .30 (3H, t, J=7.5 Hz). 
10 MS (El) m/z: 353 (M'). 

STEP 8. 2-[4-(2-ethvl-5,7-dimethvl-3/-/-imidazo[4,5-ib1pvridin-3-vl)-2-methoxvpheny!ethanol 

The title compound was prepared according to the procedure described in step 8 of 

Example 266 from methyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-f)]pyridin-3-yl)-2- 

methoxyphenyiethyl acetate (step 7). 
15 ^H-NMR (CDCI3) 6: 7.33 (1H, d, J=7.7 Hz), 6.87-6.95 (3H, m), 3.90 (2H, dt, J=6.0, 6.2 Hz), 

3.84 (3H, s), 2.98(2H, t, J=6.4 Hz), 2.84(2H, q, J=7.5 Hz), 2.66 (3H, s), 2.53 (3H, s), 1.76 (1H, 

br.t), 1.30 (3H, t, J=7.5 Hz). 

MS (El) m/z: 324 [(M-H)"]. 

STEP 9. 3-f4-(2-chloroethyl)-3-methoxvphenvl-2-ethyl-5,7-dimethvl-3H-imidazor4.5-iblpyridine 
20 The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-[4-(2-ethyl-5,7-dimethyl-3/-/-imidazo[4,5-ib]pyridin-3-yl)-2- 

methoxyphenylethanol (step 8). 

^H-NMR (CDCI3) 5: 7.33 (1H, d, J=7.7 Hz), 6.87-6.94 (3H, m), 3.84 (3H, s), 3.77 (3H, t, J=7.6 
Hz), 3.16 (2H, t, J=7.3 Hz), 2.84 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.53 (3H, s), 1.30 (3H, t, 
25 J=7.6 Hz). 

STEP 10. 3-r4-(2-azidoethvl)-3-methoxvphenyl-2-ethyl-5,7-dimethyl-3/-/-imidazo[4,5-ib]pvridine 
The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 3-[4-(2-chioroethyl)-3-methoxyphenyl-2-ethyl-5,7-dimethyl-3H-imtdazo[4,5- 
t)]pyridine (step 9). 

30 ^H-NMR (CDCI3) 5: 7.45-7.48 (2H, m), 7.29 (1H, dd, J=2.1, 7.9 Hz), 6.92 (1H, s), 3.62 (1H, t, 
J=7.1 Hz), 3.12 (1H, t, J=7.3 Hz), 2.83 (2H, q, J=7.4 Hz), 2.65 (3H, s), 2.53 (3H, s), 1.30 (3H, 
t, J=7.4 Hz). 

STEP IjL 2-r4-(-2-ethvl-5,7-dimethvl-3H-imidazor4.5-jb]pvridin-3-yl-2- 

methoxy)phenvnethanamine 
35 The title compound was prepared according to the procedure described in step 9 of 

Example 1 from 3-[4-(2-azidoethyl)-3-methoxyphenyl-2-ethyl-5,7-dimethyl-3H-imidazo[4,5- 
bjpyridine (step 10). 
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^H-NMR {CDCI3) 5: 7.30 (1H, d, J=7.7 Hz), 6.92 (1H, dd, J=2.0, 7.9 Hz), 6.91 (1H, br.s), 6.86 
{1H, d, J=2.0 Hz), 3.83 (3H, s), 2.65 (3H, s), 2.99 (2H, br.t, J=4.5 Hz), 2.85 {2H, q, J=8.3 Hz), 
2.84 (2H, q, J=7.7 Hz), 2.66 (3H, s), 2.53 (3H, s), 1.29 (3H, t, J=7.7 Hz). 
STEP 12. 2-ethvl-(3-nnethoxv-4-f2-r((r(4-methvlphenvl)sulfonvl1ainino>carbonvl) 
5 amino1ethvl>phenvl)-5.7-dimethvl-3H-imidazor4,5-/3lpvridine 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-[4-{-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl-2-methoxy)phenyl] 
ethanamine (step 11). 

^H-NMR (CDCI3) 6: 7.86 (2H, d, J=8.3 Hz), 7.30 (4H, m), 7.14 (1H, d, J=8.1 Hz), 7.01 (1H, d, 
10 J=7.9 Hz), 6.92 (1H, s), 6.79 (1H, d, J=2.0 Hz), 6.63 (1H,dd, J=1.8, 7.7 Hz), 6.04 (1H, br.t, 
J=5.1 Hz), 3.74 (3H, s), 3.51 (2H, dt, J=6.0 Hz), 2.85 (2H, t, J=6.2 Hz), 2.70 (2H, q, J=7.5 Hz), 
2.66 {3H, s), 2.44 (3H, s), 2.41 (3H, s), 1.23 (3H, t, J=7.5 Hz). 
MS (ESI) m/z: 522 [(M+H)'], 520 [{M-H)l. 
EXAMPLE 269 

15 2-ETHYL-3-(3-IVIETHYL-4-(2-rarf4-METHYLPHENYUSULFONYUAMINO} 

CARBONYL)AI\/llN01ETHYL}PHENYL)-5,7-DIMETHYL-3H-IIVllDAZOr4.5-B1PYRIDlNE 

STEP 1 . diethyl 2-(2-methvl-4-nitrophenvnmalonate 

The title compound was prepared according to the procedure described in step 1 of 

Example 268 from 4-bromo-3-methylnitrobenzene. 
20 'h-NMR (CDCI3) 5: 8.10 (1H, s), 8.05-8.10 (1H, m), 7.62 (1H, d, J=9.2 Hz), 4.93 (1H, s), 4.26 

(2H, q, J=7.3 Hz), 4.25 (2H, q, J=7.3Hz), 2.46 (3H, s), 1 .28 (6H, t, J=7.3 Hz). 

STEP 2. 2-(2-methvl-4-nitrophenvi)acetic acid 

The title compound was prepared according to the procedure described in step 2 of 

Example 266 from diethyl 2-(2-methyl-4-nitrophenyl) malonate (step 1) 
25 ^H-NMR (CDCI3) 5: 8.08 (1H, br.s), 8.02 (1H, dd, J=8.6 Hz), 7.49 (1H, d, J=8.4 Hz), 3.77 (2H, 

s), 2.35 (3H, s). 

STEP 3. methyl 2-(2-methvl-4-nitrophenvl)acetate 

The title compound was prepared according to the procedure described in step 3 of 

Example 266 from 2-(2-methyl-4-nitrophenyl)acetic acid (step 2). 
30 ^H-NMR (CDCI3) 5: 8.07 (1H, d, J=2.1 Hz), 8.02 (1H, dd, J=2.3, 5.9 Hz), 7.36 (1H, d, J=8.4 

Hz), 3.74 (2H, s), 3.71 (3H, s), 2.42 (3H, s). 

STEP 4. methyl 2-(4-amino-2-methylphenvl)acetate 

The title compound was prepared according to the procedure described in step 4 of 

Example 268 from methyl 2-(2-methyl-4-nitrophenyl)acetate (step 3) 
35 ^H-NMR (CDCI3) 5: 6.97 (1H, d, J=7.9 Hz), 6.48-6.52 (2H,m), 3.67 (3H, s), 3.57 (2H, br.s), 

3.53 (3H, s), 2.22 (3H, s). 
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STEP 5. methyl (4-f(4,6-dimethvl-3-nitro-2-pvridinvnamino1-2-methvlphenvl>acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from methyl 2-(4-amino-2-methylphenyi) acetate (step 4). 

'h-NMR (CDCI3) 5: 7.54 (1H, br.d, J=8.3 Hz), 7.38 (1H, br.s), 7.17 {1H, d, J=8.39 Hz), 6.52 
5 (1 H, s), 3.69 (3H, s), 3.63 (2H, s), 2.55 {3H, s), 2.43 (3H, s), 2.32 (3H, s). 
MS (El) m/z: 345 (M*). 

STEP 6. methyl (4-r(3-amino-4.6-dimethvl-2-pvridinvl)amino1-2-methvlphenvl>acetate 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from methyl {4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]-2-methylphenyl}acetate 
10 (step 5). 

^H-NMR (CDCI3) 5: 7.07 (1H, d, J=9.0 Hz), 6.91-6.93 (2H, m), 6.62 (1H, s), 6.36 (1H, br.s), 
3.79 (3H, s), 3.67 (3H, s), 3.57 (2H, s). 3.30 (br.s, 2H), 2.37 (3H, s), 2.26 (3H, s), 2.2 (3H, s). 
STEP 7. methyl 2-r4-(2-ethvl-5.7-dimethvl-3H-imidazor4.5-jblPvridin-3-vn-2-methvlphenvlethvl 
acetate 

15 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from methyl {4-[(3-amino-4,6-dimethyl-2-pyridinyl)aminol-2-methylphenyl}acetate 
(step 6). 

^H-NMR (CDCI3) 5: 7.39 (1H, d, J=7.6 Hz), 7.17-7.25 (2H, m), 6.90 (1H, s), 3.74 (3H, s), 3.72 

(2H, s), 2.82 (2H, q, J=7.4 Hz), 2.65 (3H, s), 2.52 (3H, s), 2.40 (3H, s), 1.28 (3H, t, J=7.6 Hz). 
20 MS (El) m/z: 337 (M"). 

STEP 8. 2-r4-(2-ethvl-5,7-dimethvl-3/-/-imidazol4,5-ib1pvridin-3-yn-2-methvlphenvlethanol 

The title compound was prepared according to the procedure described in step 8 of 

Example 266 from methyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-jb]pyridin-3-yl)-2- 

methylphenylethyl acetate (step 7). 
25 'h-NMR (CDCI3) 5: 7.35 (1H, d, J=7.9 Hz), 7.17 (1H, s), 7.16 (1H, d, J=7.9 Hz), 6.90 (1H, s), 

3.84 (2H, dt, J=6.8 Hz), 2.96 (2H, t, J=7.0 Hz), 2.81 (2H, q, J=7.5 Hz), 2.66 (3H, s), 2.52 (3H, 

s), 2.40 (s, 3H), 1 .91 (1 H, br.t), 1 .28 (3H, t, J=7.5 Hz). 

MS (El) m/z: 324 [(M-H)l 

STEP 9. 3-r4-(2-chloroethvn-3-methvlphenvl-2-ethvl-5.7-dimethyl-3H-imidazor4.5-fo]pyridine 
30 The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)-2- 

methylphenylethanol (step 8). 

'h-NMR (CDCI3) 5: 7.35 (1H, d, J=8,4 Hz), 7.17-7.19 (2H, m), 6.90 (1H, s), 3.75 (2H, t, J=7.6 
Hz), 3.17 (2H, t, J=7.6 Hz), 2.81 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.41 (3H, s), 2.36 (3H, s), 
35 1.28 (3H, t, J=7.5 Hz). 

STEP 1 0. 3-r4-(2-azidoethvl)-3-methvlphenvl-2-ethvl-5.7-dimethvl-3H-imidazof4.5-blPvridine 
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The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 3-[4-(2-chloroethyl)-3-metliylphenyl-2-ethyl-5,7-dimetiiy!-3H-imidazo[4,5- 
£)]pyridine (step 9). 

'h-NMR (CDCI3) 5: 7.34 (1H, d, J=8.7 Hz ), 7.19-7.26 (2H, m), 6.90 {1H, s), 3.62 (1H, t, J=7.1 
5 Hz), 3.56 (2H, t, J=7.6 Hz) , 2.99 (2H, t, J=7.6 Hz), 2.81 (2H, q, J=7.6 Hz), 2.65 (3H, s), 2.52 
(3H, s) , 2.41 (3H, s), 1.27 {3H, t, J=7.6 Hz). 

STEP VL 2-r4-f-2-ethvl-5J-dimetlivl-3H-imidazor4,5-)b1pvridin-3-vl-2- 

methyDphenvllethanamine 

Tlie title compound was prepared according to the procedure described in step 9 of 
10 Example 1 from 3-[4-(2-azidoethyl)-3-methylphenyl-2-ethyl-5,7-dimethyl-3H-imidazo[4,5- 
ib]pyridine (step 10). 

'h-NMR (CDCI3) 5: 7.32 (1H, d, J=7.7 Hz), 7.14-7.16 (2H, m), 6.91 (1H, br.s), 6.90 (1H, s), 
3.02 (2H, br.t, J=7.3 Hz), 2.77-2.87 (4H, m), 2.65 (3H, s), 2.53 (3H, s), 2.40 (3H, s), 1.28 (3H, 
t, J=7.5 Hz). 

15 STEP 1Z 2-ethvl-(3-methvl-4-(2-ra[(4- 

methvlDhenvl)sulfonvl1amino}carbonvi)amino1ethvl>phenvlV5.7-dimethvl-3H-imidazor4.5- 
iblpvridine 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-[4-(-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl-2- 

20 methyl)phenyl]ethanamine (step 1 1 ). 

^H-NMR (CDCI3) 5: 7.86 (1H, d, J=8.0 Hz), 7.31 (1H, d, J=8.0 Hz), 7.03 (1H, d, J=7.9 Hz), 
6.91 (1H, s), 6.85 (1H, d, J=8.4 Hz), 6.07-6.11 (1H, m), 3.51 (2H, q, J=6.4 Hz), 2.85 (2H, t, 
J=6.4 Hz), 261-2.69 (2H, m), 2.69 (3H, s), 2.44 (3H, s), 2.28 (3H, s), 1.23 (3H, t, J=7.5 Hz). 
MS (ESI) m/z: 506 [(M+H)*], 504 [(M-H)l. 

25 EXAMPLE 270 

6-CHLORO-2-ETHYL-1-(6-(2-rf(r(4-METHYLPHENYUSULFONYUAMINOI 
CARBONYL)AMIN01ETHYU-3-PYRIPINYLV5-fTRIFLUOROMETHYL)-1H-BENZIMlDAZOLE 
STEP 1 .f4-amino-2-pvridinvl)acetonitrile 

The title compound was prepared according to the procedure described in step 2 of 

30 Example 28 from (4-nitro-2-pyridinyl)acetonitrile (8.6 g, 52.9 mmol, Katz; R. B.; Voyle, M., 
Synthesis., 1989, 4, 314.). 

'h-NMR (CDCI3) 5: 8.04 (1H, d, J=2.8 Hz), 7.17 (1H, d, J=8.2 Hz), 6.99 (1H, dd, J=2.8, 8.4 
Hz), 3.81 (2H, s), 3.76 (2H, br.s). 

STEP 2. (5-r5-chloro-2-nitro4-(trifluoromehvl)anilino1-2-pvridinvUacetonitrile 
35 The title compound was prepared according to the procedure described in step 3 of 

Example 1 from (5-aminopyridine-2-yl)acetonitrile (step 1). 
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'h-NMR (CDCI3) 5: 9.66 (1H, s), 8.60 (2H,nn), 7.71 (1H, dO, J=2.6, 8.4 Hz), 7.60 (1H, d, J=8.3 
Hz), 7.13 (1H, s),4.03 (2H, s) 
MS (El) m/z: 356 (M'). 

STEP 3. (5-r2-amino-5-chloro-4-arifluoromehvnanilino1-2-Dvridinvl>acetonitrile 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from {5-[5-chloro-2-nitro4-(trifluoromehyl)anilino]-2-pyridinyl}acetonitrile (step 2). 
^H-NMR (CDCI3) 5: 8.25 (1H, d, J=2.1 Hz), 7.12-7.34 (3H, m), 5.47 (1H, br.s), 3.89 (2H, s), 

3.78 (2H, br.s). 

STEP 4. (5-r6-chloro-2-ethvl-5-(trifluoromehvl)-1H-benzimidazol-1-vl1-2-pv ridinvnacetonitrile 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from {5-[2-amino-5-chloro-4- (trifluoromehyl)anilinc]-2-pyridinyl}acetonitrile (step 
3). 

'h-NMR (CDCIs) 5: 8.66 (1H, s), □□□□□(1H, s), 7.73-7.83 (2H, m), 7.12(1H,s), 4,12(2H,s), 

2.79 (2H, q, J=7.6 Hz), 1.40 (3H, t, J=7.6 Hz). 

STEP 5. 2-(5-r6-chioro-2-ethv!-5-(trifluoromehvl)-1 H-benzimidazol-1 -vl1-2-Dvridinvl}ethanamine 
To a solution of {5-[6-chloro-2-ethyl-5-(trifluoromehyl)-1 H-benzimidazol-1 -yl]-2- 
pyridinyl}acetonitri!e (step 4, 1.0 g, 2.8 mmol), in ammonia-ethanol (30 ml) was added Raney- 
Ni and stirred for 8 h under hydrogen atmosphere (3.0 kgf/cm^) .The catalyst was filtered off 
and the solvent was removed. The residue was diluted with ethyl acetate, washed with brine, 
dried (MgS04) and concentrated to give 813 mg of title compound as black solid. 
MS (El) m/z: 368 (M^). 

STEP 6. 6-chloro-2-ethvl-1-(6-(2-rar(4methvlphenvl)sulfonvl1amino)carbonvl)amino1ethvl>-3- 
pvridinvl)-5-(trifluoromehvl)-1H-benzimidazo! 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{5-[6-chloro-2-ethyl-5-(trifluoromehyl)-1 H-benzimidazol-1 -yl]-2- 
pyridinyl}ethanamine (step 5). 

'h-NMR (CDCI3) 5: 8.63 (1H, d, J=2.2 Hz), 8.14 (1H, s), 7.77 (2H, d, J=8.3 Hz), 7.66 (1H, dd, 
J=2,6, 8.3 Hz), 7.45 (1H, d, J=8.3 Hz), 7.30 (2H, d, J=8.4 Hz), 7.21 (1H, s), 3.73-3.80 (2H, m), 
3.17 (2H, t, J-6.2 Hz), 2.79 (2H, q, J=7.5 Hz), 2.42 (3H, s), 1.38 (3H, t, J=7.5 Hz). 
MS (ESI) m/z: 566 [(M+H)"], 564 [{M-H)l 
EXAMPLE 271 

6-CHLORO-2-ETHYL-1-(6-(2-rar(4-METHYLPHENYL^SULFONYL1AMINO) 

CARBONYL^AMIN01ETHYU-3-PYRIDINYLV5-(TRiFLUOROMETHYLV1H-BENZIMIDAZOLE 

SODIUMSALT 

The title compound was prepared according to the procedure described in Example 
2 from 6-chloro-2-ethyl-1 -(6-{2-[({[(4methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}-3- 
pyridinyl)-5-(trifluoromehyl)-1H-benzimidazol (Example 270). 
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'h-NMR (DMSO-de) 5: 8.71 (1H, br.s), 8.20 (1H, br.s) 7.95 (1H, m), 7.43-7.64 (4H, m), 7.12 
(2H, br.s), 6,09 (1H, br.s), 3.39 (2H, br.s), 2.92 (2H, br.s), 2.73 (2H, br.s), 2.28 (3H, br.s), 1.27 
(3H, br.s). 

MS (ESI) m/z: 566 [(M+H)*], 564 [(M-H)]. 
5 EXAMPLE 272 

2-l5-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1-YL1-2- 

PYRIDINYUETHYL(4-IVIETHYLPHENYL)SULFONYLCARBAMATE 

STEP 1 .ethvl(5-amino-2-pvridinvl)acetate 

To a solution of (5-amino-2-pyridinyl)acetic acid (1.46 g, 9.6 mmol, Daisley; R. W.; 

10 Hanbali, J. R., Synthetic Communications., 1981, 11(9), 743.) in ethanol was added cone. 
H2SO4 and stirred for 16.5 h under hydrogen atmosphere at room temperature. The mixture 
was neutralized with saturated NaHCOa aqueous solution and the solvent was removed. The 
mixture was diluted with water and extracted with ethyl acetate (5 x 20 ml). The organic layer 
was washed with brine, dried (MgS04) and concentrated to give 1.2 g of title compound as 

15 brown oil. 

'h-NMR (CDCI3) 5: 8.04 (1H, d. J=2.8 Hz), 7.07 (1H, d, J=8.2 Hz), 6.96 (1H. dd, J=2.6, 8.2 
Hz), 4.71 (2H, q, J=7.1 Hz), 3.72 (2H, s), 3.66 (2H, br.s), 1.25 (3H, t, J=7.1 Hz). 
STEP 2. Ethyl (5-f5-chioro-2-nitro4-(trifluoromehvl)anilino1-2-pvridinvl)acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from ethyl (5-amino-2-pyridinyi)acetate (stepi). 

'h-NMR (CDCI3) 5: 9.66 (1H, s), 8.60 (2H,m), 7.71 (1H, dd, J=2.6, 8.4 Hz), 7.60 (1H, d, J=8.3 
Hz), 7.13 (1H,s), 4.03 (2H, s) 
MS (El) m/z: 356 (M^). 

STEP 3. ethyl (5-r2-amino-5-chloro-4- (trifluoromehvnanilino1-2-pvridinvl}acetate 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from ethyl {5-[5-chloro-2-nitro4-(trifluoromehyl)anilino]-2-pyridinyl}acetate (step2). 
^H-NMR (CDCI3) 5: 7.25 (1H, d, J=1.5 Hz), 7.21 (1H, m), 7.16 (1H, s), 7.09 (1H, s), 7.47 (1H, 
d, J=8.2 Hz), 5.47 (1H, s), 4.20 (2H, q, J=7.2 Hz), 3.80 (2H, s), 3.77 (2H, br.s), 1.28 (3H, t, 
J=7.2 Hz). 

STEP 4. ethyl (5-r6-chloro-2-ethvl-5-(trifluoromehvlV1 /-/-benzimidazol-1 -yn-2-pvridinyl1acetate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from ethyl {5-[2-amino-5-chloro-4-(trifiuoromehyl)anilino]-2-pyridinyl}acetate (step 
3). 

'h-NMR (CDCI3) 8: 8.61 (1H, d, J=2.0 Hz), □□□□□(1H, s), 7.71 (1H, dd, J=2.0, 8.2 Hz), 7.62 
(1H, d, J=8.2 Hz), 7.21 (1H,s), 4.27 (1H, q, J=7.3 Hz), 4.01 (2H,s), 2.79 (2H, q, J=7.6 Hz), 
1 .38 (3H, t, J=7.4 Hz), 1 .33 (3H, t, J=7.1 Hz). 
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STEP 5. 2-(5-f6-chloro-2-ethvl-5-(trifluoromehvl)-1 H-benzimidazol-l -vl1-2-pvriclinvl>ethanol 

The title compound was prepared according to the procedure described in step 8 of 
Example 266 from etiiyi {5-[6-chioro-2-ethyl-5-(trifluoromehyl)-1H-benzimidazol-1-yl]-2- 
pyridinyl}acetate (step 4). 
5 'h-NMR (CDCI3) 5: 8.57 {1H, d, J=2.50 Hz), □□□□□(1H, s), 7.67 (1H, dd, J=2.6, 8.2 Hz), 
7.49 (1H, d, J=8.2 Hz), 7.20 {1H,s), 4.15 (1H, q, J=5.6 Hz), 3.20 (2H, t, J=5.4 Hz), 2.79 (2H, q, 
J=7.4 Hz), 1.39 (3H, t, J=7.6 Hz). 

STEP 6. 2-f5-r6-cliloro-2-ethv-5-arifluoromehvl) -1H-benzimidazol-1-vn-2- pvridinvi>etlnvll 
(4methvlphenvl)sulfonvlcarbamate 
10 Tiie title compound was prepared according to the procedure described in Example 

3 from 2-{5-[6-chloro-2-ethyl-5-(trifluoromehyl)-1 H-benzimidazol-1-yl]-2-pyridinyl}ethanol 
(step5). 

^H-NMR (CDCI3) 5: 8.59 (1H, d, J=2.3 Hz), 8.13 (1H, s), 7.88 (2H, d, J=8.4 Hz), 7.65 (1H, dd, 
J=2.5, 8.2 Hz), 7.44 (1H, d, J=8.1 Hz), 7.32 (2H, d, J=8.1 Hz), 7.20(1 H, s), 4.57 (2H, t, J=6.4 
15 Hz), 3.25 (2H, t, J=6.6 Hz), 2.79 (2H, q, J=7.4 Hz), 2.42 (3H, s), 1 .38 (3H, t, J=7.4 Hz). 
MS (ESI) m/z: 567 [(M+H)^. 
EXAMPLE 273 

2-(5-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYLV1/-/-BENZiMIDAZOL-1-YL1-2- 
PYRIDINYUETHYL(4-METHYLPHENYDSULF0NYLCARBAMATE HYDROCHLORIDE 
20 The title compound was prepared according to the procedure described in Example 

240 from 2-{5-[6-chloro-2-ethy-5-(trifluoromehyl) -1/-/-benzimidazol-1-yl]-2- pyridinyl}ethyll 
(4methylphenyl)sulfonylcarbamate (Example 273). 

^H-NIVIR (DMSO-de) 5: 11.9 (1H, br.s), 8.72 (1H, br.s), 8.18 (1H, s), 8.03-8.07 (1H, m), 7.74 
(1H, d, J=7.6 Hz), 7.58 (1H, d, J=8.2 Hz), 7.43 (2H, d, J=5.1 Hz), 7.39(1 H, s), 4.45 (2H, t, 
25 J=6.2 Hz), 3.17 (2H, t, J=6.2 Hz), 2.76 (2H, q, J=7.6 Hz), 2.35 (3H, s), 1.27 (3H, t, J=7.3 Hz). 
MS (ESI) m/z: 567 [(M+H)^], 565 [(M-H)l 
EXAMPLE 274 

2-ETHYL-3-(4-f2-rr(r4-PYRIDINYLSULFONYL1AMINO> 

CARBONYUAMIN01ETHYUPHENYLV5.7-DIMETHYL-3H-IMIDAZOr4.5-ib1PYRIDINE 
30 The title compound was prepared according to the procedure described in step 2 of 

Example 18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3- 
yl)phenyl]ethylcarbamate (step 1 of Example 18) and pyridinyl-4-sulfonamide (Chern, Ji- 
Wang; Leu, Yu-Ling; et al., J. Med. Chem., 1997, 40, 2276.; Graham, Samuel L.; Shepard, 
Kenneth L.; et al., J. Med. Chem.. 1989, 32, 2548). 
35 m.p.: 227.9-228.7 °C. 

'h-NMR (CDCI3) 5: 8.63 (2H, d, J=5.9 Hz), 7.65 (2H, d, J=5.9 Hz), 7.36 (4H, s), 6.96 (1H, s), 
3.20 (2H, br.s), 2.75(br.s, 2H), 2.70 (2H, q, J=7.6 Hz), 2.53 (2H, s), 2.40 (3H, s), 1.20 (3H, t, 
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J=7.6 Hz). 

MS (ESI) m/z: 479 [(M+H)'], 477 [(M-H)l. 
EXAMPLE 275 

2-ETHYL-3-(4-(2-far2-PYRIDINYLSULFONYL1AMINO>CARBONYL) 
5 AMIN01ETHYUPHENYU-5.7-DIMETHYL-3H-IMIDAZOr4.5-ib1PYRIDINE 

The title compound was prepared according to the procedure described in step 2 of 

Example 18 from phenyl 2-[4-{2-ethyl-5,7-dimethyl-3H-imidazo[4,5-jb]pyridin-3- 

yl)phenyl]ethylcarbamate (step 1 of Example 18) and pyridinyl-2-sulfonamide (Chern, Ji- 

Wang; Leu, Yu-Ling; et al., J. Med. Chem., 1997, 40, 2276.; Graham, Samuel L.; Shepard, 
10 Kenneth L.; et al., J. Med. Chem., 1989, 32, 2548). 

'h-NMR (CDCI3) 5: 8.51 (1H, br.s), 8.08 (1H, br.s), 7.94 (1H, br.s), 7.29 (2H, s), 7.19 (1H, 

br.s), 6.91 (1H. s), 2.81 (2H, br.s), 2.73 (2H, q, J=7.6 Hz). 2.66 (3H, s), 2.78 (3H, s), 2.49(m, 

2H), 1.26 (3H, t, J=7.3 Hz). 

IVIS (ESI) m/z: 479 [(M+H)*], 477 [(M-H)l. 
15 EXAMPLE 276 

2-ETHYL-3-(4-{2-r({r3-PYRIDINYLSULFONYL1AMINO>CARBONYL) 

AMIN01ETHYL>PHENYLV5.7-DIMETHYL-3H-IMIDAZOr4,5-Jt?1PYRIDINE 

The title compound was prepared according to the procedure described in step 2 of 

Example 18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3- 
20 yl)phenyl]ethyicarbamate (step 1 of Example 18) and pyridinyl-3-sulfonamide (Chern, Ji- 

Wang; Leu, Yu-Ling; et al., J. Med. Chem., 1997, 40, 2276.; Graham, Samuel L.; Shepard, 

Kenneth L.; et al., J. Med. Chem., 1989, 32, 2548). 

V-NMR (CDCI3) 5: 9.15 (1H, d, J=1.9 Hz), 8.83 (1H, dd, J=1.9, 5.1 Hz), 8.34 (1H, dd, J=6,5 
Hz), 7.50 (1H, dd, J=4.9, 8.1 Hz), 7.12-7.23 (4H, m), 6.93 (1H, s), 5.92 (1H, br.s), 3.51 (2H, q, 
25 J=5.9 Hz), 2.86 (2H, m), 2.69 (3H, m), 2.66 (3H, s), 2.43(3H, s), 1 .27 (3H, t, J=7.6 Hz). 
MS (ESI) m/z: 479 [(M+H)*] 
EXAMPLE 277 

2-f4-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1-YU-2- 
PHENYL>ETHYL-(2-CHLQROPHENYL^SULFONYLCARBAMATE 
30 The title compound was prepared according to the procedure described in step 2 of 

Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyi)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 2-chlorophenylsulfonamide. 

'h-NMR (CDCI3) 5: 8.18 (1H, s), 8.07 (1H, d, J=7.8Hz), 7.69 (1H, d, J=3.8Hz), 7.59 (1H, dd, 
J=4.3, 8.1Hz), 7.51 (2H, d, J=8.4Hz), 7.44 (2H, d, J=8.4Hz), 7.31 (1H, s), 4.29 (2H, t, 
35 J=6.2Hz), 2.94 (2H, t, J=6.5Hz), 2.76 (2H, q, J=7.6Hz), 1 .26 (3H, t, J=7.3Hz) 
m.p. 202.4-202.8 °C 

MS (ESI) m/z: 586 [(M+H)^, 584 [(M-H)l 
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EXAMPLE 278 

2-r4-(2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-/b1PYRIDIN-3-YUPHENYU-1,1- 
DiMETHYLETHYL(4-METHYLPHENYL)SULFONYLCARBAMATE 
STEP 1. 2-methvl-1-(4-nitrophenvlV2-propanol 
5 To a solution of 1,1-ciimethyl-2-(4-nitrophenyl)ethyl acetate (52 mmol) in MeOH (50 

ml) was added 4N-LiOH (40 ml) and the mixture was stirred at 50 °C for 2 h. After the solvent 
was removed, this mixture was diluted with water and extracted with EtOAc (4 x 50ml). The 
organic layer was washed with brine, dried (IVlgS04) and concentrated. This crude was 
purified by SiOz column chromatography developing with hexane/ethyl acetate (5/1) to give 
10 the title compound as yellow oil (3.3 g, 33%). 

'h-NMR (CDCI3) 6: 8.17 (2H, d, J=8.9Hz), 7.40 (2H, d, J=8.6Hz), 2.88 (2H, s), 1.63 (1H, br.s), 
1.25 (6H, s) 

STEP 2. 1-(4-aminophenvn-2-methvl-2-propanol 

The title compound was prepared according to the procedure described in step 2 of 
1 5 Example 28 from 2-methyl-1 -(4-nitrophenyl)-2-propanol (stepi ). 

^H-NMR (CDCI3) 5: 7.00 (2H, d, J=8.4Hz), 6.65 (2H, d, J=8.4Hz), 3.61 (2H, br.s), 2.65 (2H, s), 
1.39 (1H, br.s), 1.20 (6H, s) 

STEP 3. 1 -{4-r(4-,6-dimethvl-3-nitro-2-pvridinvnaminolphenvl)-2-methvl-2-propanol 

The title compound was prepared according to the procedure described in step 5 of 
20 Example 266 from 1-(4-aminophenyl)-2-methyl-2-propanol (step2) 

'h-NMR (CDCI3) 8: 9.60 (1H, s), 7.59 (2H, d, J=8.7 Hz), 7.19 (2H, d, J=8.4Hz), 6.52 (1H, s), 
2.75 (2H, s), 2.54 (3H, s), 2.43 (3H, s), 1.24 (6H, s) 

STEP 4. 1-{4-r(3-amino-4,6-dimethvl-2-pvridinvl)amino1phenvl>-2-methvl-2-propanol 

The title compound was prepared according to the procedure described in step 2 of 
25 Example 28 from 1-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}-2-methyl-2-propanol 
(step3) 

'h-NMR (CDCI3) 6: 7.10 (4H, s), 6.61 (1H, s), 6,33 (2H, s), 3.28 (1H, br.s), 2.70 (2H, s), 2.37 
(3H, s), 2.20 (3H, 8), 1.22 (6H, s) 

STEP 5. 2-r4-(2-ethvl-5.7-dimethvl-3H-imidazor4.5-d1pvridin-3-vl)phenvl1-2-methvl-2-propanol 
30 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}-2-methyl-2-propanol 
(step 4). 

'h-NMR (CDCI3) 5: 7.42 (2H, d, J=8.1 Hz), 7.33 (2H, d, J=8.47 Hz), 6.91 (1H, s), 2.87 (2H, s), 
2.84 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.52 (3H, s), 1 .31 (6H, s), 1 .28 (2H, d, J=7.6 Hz) 
35 STEP 6. 2-r4-(2-ethvl-5.7-dimethvl-3H-imidazor4.5-blPvridin-3-vnphenvl1-1.1-dimethvlethvl(4- 
methvlphenvnsulfonvlcarbamate 
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The title compound was prepared according to the procedure described in Example 
3 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]-2-methyl-2-propanol 
(step 5). 

'h-NMR (CDCI3) 5: 7.94 (2H, t, J=8.6Hz), 7.33 (2H, d, J=8.6 Hz), 7.16 {4H, m), 6.93 (1H, s), 
5 3.10 (2H, s), 2.81 (2H, q, J=7.6Hz), 2.67 (3H, s), 2.54 (3H, s), 2.40 {3H, s), 2.42 (3H, s), 1 .48 
(6H,s), 1.28 (3H, t, J=7.6Hz) 
m.p. 173.5-174.0 °C 

MS (ESI) m/z: 521 [(M+Hf], 519 [(M-H)"] 
EXAMPLE 279 

10 6-CHLORO-2-ETHYL-1-(6-f2-rarf4-METHYLPHENYUSULFONYL1 

AMINO)CARBONYL^AMIN01ETHYU-3-PYRIDINYLV5-(TRIFLUOROMETHYL)-1H- 
BENZIMIDAZOLE 

STEP 1 . (6-([5-chloro-2-nitro-4-(trifluoromehvl)phenvl1amino}-3-pvridinvl)methanol 
15 The title compound was prepared according to the procedure described in step 5 of 

Example 266 from 1-(6-amino-3-pyridinyl)methanol. 

^H-NMR(CDCl3) 5: 10.51 (1H, br.s), 9.26 (1H, s), 8.60 (1H, s), 8.42 (1H, s), 7.79 (1H, d, J=8.1 
Hz), 7.01 (1H, d, J=8.1Hz), 4.75 (2H, s). 

STEP 2. (6-{r2-amino-5-chloro-4- (trifluoromehvl)phenvl1amlno)-3-pvridinvl>methanol 
20 The title compound was prepared according to the procedure described in step 2 of 

Example 28 from {5-[5-chloro-2-nitro-4-(trifluoromehyl)anilino]-3-pyridinyl}methanol (step 1). 
MS (El) m/z: 317 (M*). 

STEP 3. (6-r6-chloro-2-ethvl-5-(trifluoromehvl)-1 H-benzimidazol-1 -vl1-3-Pvridinvl>methvl 
proionate 

25 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from (6-{[2-amino-5-chloro-4-(trifluoromehyl)phenyl]amino}-3- 

pyridinyl}methanol.(Step 2). 
MS (El) m/z: 411 (M^). 

STEP 4 (6-|'6-chloro-2-ethyl-5-(trifluoromehvl)-1^-benzimidazol-1-vn-3-pvridinvl)methanol; 
30 The title compound was prepared according to the procedure described in step 6 of 

Example 1 from {5-[5-chloro-2-nitro4-(trifluoromehyl)anilino]-3-pyridinyl}methyl propionate 
(step 3). 

'h-NMR (CDCI3) 6: 8.67 (1H, s), 8.19 (1H, s), 8.09 (1H, d, J=8.6 Hz), 7.79 (1H, d, J=8.4 Hz), 
7.65 (1 H, s), 5.54 (1 H, t, J=5.6 Hz), 4.69 (2H, d, J=5.6 Hz), 2.95 (2H, q, J=7.3 Hz), 1 .27 (3H, t, 
35 J=7.2 Hz). 

STEP 5 6-chloro-1-f5-(chloromethvn-2-pvridinvl1-2-ethvl-5-(trifluoromehvl)-1H-benzimidazole 
The title compound was prepared according to the procedure described in step 7 of 
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Example 1 from {5-[5-chloro-2-nitro4-(trifluoromehyl)anilino]-3-pyridinyl}mehtanol (step 4). 
^H-NMR (CDCI3) 8: 8.72 (1H, d, J=2.2 Hz), 8.12 (1H, s), 8.07 (1H, dd, J=2.2, 8.1 Hz), 7.45- 
7.48 (2H, m), 4.72 (2H, s), 3.01 (2H, q. J=7.6 Hz), 1.39 (3H, t, J=7.6 Hz). 
STEP 6 (6-r6-chloro-2-ethvl-5-(trifluoromethvl)-1 H-benzimidazol-vl1-3-Pvridinvl)acetonitrile 
5 To a solution of 6-chloro-1-[5-(chloromethyl)-2-pyridinyl]-2-ethyl-5-(trifluoromehyl)- 

1 H-benzimidazole (from step 5, 550 mg, 1.5 mmol) in DMF (5 ml) and water (1 ml) was added 
KCN (470 g, 7.2 mmol) at room temperature, and then the reaction mixture was stirred for 2h. 
The mixture was diluted with water and extracted with ethyl acetate/toluene (4/1) solution (3 x 
30 ml). The organic layer was washed with water, dried {MgS04) and concentrated. This was 
10 purified by SiOz column chromatography developing with hexane/ethyl acetate (1/) gave 198 
mg (37%) of title compound as orange oil. 

^H-NMR (CDCI3) 5: 8.70 (1H, d, J=2.6 Hz), 8.13 (1H, s), 8.06 (1H, dd, J=2.6, 8.0 Hz), 7.52 
(1H, d, J=8.20 Hz), 7.47 (1H, s), 3.94 (2H, s), 3.01 (2H, q, J=7.5 Hz), 1.40 (3H, t, J=7.5 Hz) 
STEP 7 2-(6-r6-chloro-2-ethv!-5-(trifluoromethvn-1 /-/-benzimidazol-vl]-3-pvridinvl>ethanamine 
15 The title compound was prepared according to the procedure described in step 5 of 

Example 270 from {6-[6-chloro-2-ethyl-5-(trifluoromethyl)-1A^-benzimidazo!-y!]-3- 
pyridinyl}acetonitrile (step 6). 
MS (El) m/z: 368 (M*). 

STEP 8 6-chloro-2-ethvl-1-(6-[2-[(IK4methvlphenvl)sulfonvl1amino)carbonvl)amino1ethvl)-2- 
20 pvridinvl)-5-(trifluoromehvl)-1/-/-benzimidazol 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{5-[6-chloro-2-ethyl-5-(trifluoromehyl)-1H-benzimidazol-1-y!]-3- 
pyridinyl}ethanamine (step 7). 

V-NMR (CDCI3) 5: 8.50 (1H, s), 8.12 (1H, s), 7.817 (1H, d, J=6.0 Hz), 7.72 (2H, d, J=8.4 Hz), 
25 7.42 (1H, s), 7.24-7.37 (3H, m), 7.21 (1H, s), 6.77 1, br.s), 3.60 (2H, dt, J=6.2 Hz), 2.94-3.01 
(4H, m), 2.37 (3H, s), 1 .37 (3H, t, J=7.5 Hz). 
MS (ESI) m/z: 566 [(M+H)'], 564 [(M-H)l 
EXAMPLE 280 

2-f4-r5-CHLORO-2-ETHYL-5-(TRlFLUOROMETHYLV1H-BENZlMlDAZQL-1-YL1PHENYL}- 
30 1.1-DlMETHYLETHYL(4-METHYLPHENYL)SULFONYLCARBAMATE 

STEP 1 . 1-(4-(r5-chloro-2-nitro-4-(trifluoromethvnphenvnamino)phenvn-2-methvl-2-propanol 

The title compound was prepared according to the procedure described in step 5 of 
Example 266 from 1-(4-aminophenyl)-2-methyl-2-propanol 

^H-NMR (CDCI3) 5: 9.70 (1H, br.s), 8.58 (1H, s), 7.36 (2H, d, J=8.4Hz), 7.21-7.25 (3H, m), 
35 2.83 (2H, s), 1.28(6H, s) 
MS (El) m/z: 388 (M") 

STEP 2. 1 -(4-{r2-amino-5-chloro-4-(trifluoromethvnphenvl1amino>phenvl)-2-methvl-2-propanol 
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The title compound was prepared according to the procedure described in step 2 of 
Example 28 from 1-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)-2-methyl-2- 
propanol (step1) 

'h-NMR (CDCI3) 6: 7.10 (4H, s), 6.61 (1H, s), 6.33 (2H, s), 3.28 (1H, br.s), 2.70 {2H, s), 2.37 
5 (3H, s), 2.20 (3H, s), 1 .22 (6H, s) 
MS (El) 388 (M') 

STEP 3. 1 -(4-r6-chloro-2-ethvl-5-(trifluoromethvl)-1 H-benzimidazol-1 -vnphenvl>-2-methvl-2- 
propanol 

The title compound was prepared according to the procedure described in step 5 of 
10 Example 1 from 1-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)-2-methyl-2- 
propanol (step 2). 

^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.48 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.22 (1H, s), 
2.90 (2H, s), 2.80 (2H, q, J=7.3 Hz), 1.36 (3H, t, J=7.3 Hz) 1.32 (6H, s) 
MS (El) m/z: 396 (M*) 

15 STEP 4. 2-{4-r5-chloro-2-ethvl-5-(trifluoromethvn-1H-benzimidazol-1-vllphenvl)-1 ,1- 
dimethvlethvl(4-methvlphenvl)sulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-[4-(2-ethy!-5,7-dimethyl-3H-imidazo[4,5-£)]pyridin-3-yl)phenyl]-2-methyl-2-propanol 
(step 3). 

20 ^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.94 (2H, d, J=8.7Hz), 7.36 (2H, d, J=8.1 Hz), 7.15-7.27 (5H, 
m), 3.16 (2H, s), 2.78 (2H, q, J=7.6Hz), 2.43 (3H, s), 1.47 (6H, s), 1.37 (3H, t, J=7.6Hz) 
m.p. 174.6-175.3 °C 

MS (ESI) m/z: 594 [(M+H)1, 592 [(M-H)l 
EXAMPLE 281 

25 2-f4-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYL)-1H-BENZIMIDAZOL-1- 

YL1PHENYL!ETHYL(2.4-DIMETHYL-1.3-THIAZOL-5-YL)SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in step 2 of 

Example 243 from 2-(4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yi]phenyl}ethyl 

phenyl carbonate and 2,4-dimethyl-1,3-thiazol-5-yLsulfonamide. 
30 ^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.41 (2H, d, J=7.9Hz), 7.27 (2H, d, J=7.9Hz), 7.20 (1H, s), 

4.45 (2H, t, J=6.9Hz), 3.08 (2H, t, J=6.6Hz), 2.79 (2H, q, J=7.7Hz), 2.71 (3H, s), 2.68(3H, s), 

1.36 (3H, t, J=7.7Hz) 

m.p. 168.3-169.0 °C 

MS (ESI) m/z: 587 [(M+H)'], 585 [(M-H)"] 
35 EXAMPLE 282 

2-f4-r6-CHLORO-2-ETHYL-5-(TRlFLUOROMETHYL)-1H-BENZIMIDAZOL-1- 
YL1PHENYL)ETHYLf5-CHL0R0-1 .3-DIMETHYL-1 /^-PYRAZOL-4- 
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YL^SULFONYLCARBAMATE 

The title compound was prepared according to tlie procedure described in step 2 of 
Example 243 from 2-{4-[6-cliioro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]piieny!}ethyl 
phenyl carbonate and 5-chloro-1,3-dimethyl-1H-pyrazol-4-yl sulfonamide. 
5 'h-NIV1R (CDCI3) 5: 8.12 (1H, s), 7.41 (2H, d, J=7.9Hz), 7.27 (2H, d, J=7.9Hz), 7.20 {1H, s), 
4.45 (2H, t, J=6.9Hz), 3.08 (2H, t, J=6.6Hz), 2.79 (2H, q, J=7.7Hz), 2.71 (3H, s), 2.68(3H, s), 
1.36 (3H, t, J=7.7Hz) 
m.p. 192.0-192.7 °C 

MS (ESI) m/z: 604 [{iVl+Hf], 602 [(M-H)] 

10 EXAMPLE 283 

2-(4-r5-CHLORQ-2-ETHYL-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1- 
YL1PHENYDPROPYL(4-METHYLPHENYL)SULFONYLCARBAMATE 
STEP 1. 2-(4-aminophenvl)1-propanol 

To a stirred solution of 2-(4-amino-phenyl)-propionic acid ethyl ester (5.0 g, 25.9 

15 mmol, Takahashi, I. et al., Heterocycles 1996, 43, 2343-2346.) in tetrahydrofurane (200 ml) 
was slowly added lithiumaluminium hydride (1.96 g, 51.8 mmol), and the mixture was stirred 
at room temperature for 14 h. The reaction mixture was quenched with 25% ammonia 
solution (50ml) under ice-bath cooling. The resulting precipitate was filtered off, and the 
filtrate concentrated under reduced pressure to afford 3.88 g (99%) of the title compound as 

20 slight brown syrup. 

^H-NMR (CDCI3) 5: 7.03 (2H, d, J=8.5 Hz), 6.66 (2H, d, J=8.5 Hz), 3.70-3.57 (4H, m), 2.90- 
2.78 (1H, m), 1.34-1.30 (1H, m), 1.22 (3H, d, J=7.1 Hz). 
MS (El) m/z: 151 (M*). 

STEP 2. 2-(4-ir5-chloro-2-nitro-4-(trifluoromethvl)phenvnamino)phenvn-1 -propanol 
25 The title compound was prepared according to the procedure described in step 5 of 

Example 266 from 2-(4-aminophenyl)1 -propanol (step 1) 

'h-NMR (CDCI3) 5: 9.69 (1H, br.s), 8.58 (1H, s), 7.38 (2H, d, J=8.3Hz), 7.21-7.26 (3H, m), 
3.77 (2H, m), 3.03 (1H, m), 1.41 (1H, t, J=5.7Hz), 1.33 (3H, d, J=7.1 Hz) 
STEP 3. 2-(4-(r2-amino-5-chloro-4-(trifluoromethvnphenvnamino)phenvl)-1 -propanol 
30 The title compound was prepared according to the procedure described in step 2 of 

Example 28 from 2-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)-1 -propanol 
(step2) 

'h-NMR (CDCis) 5: 7.21-7.26 (3H, m), 7.07 (1H, s), 6.93 (2H, d, J=8.4 Hz), 5.41 (1H, br.s), 
3.68-3.69 (2H, br.s), 2.93 (1H, m), 1.38 (1H, br.s), 1.28 (3H, d, J=7.1 Hz) 
35 STEP 4. 2-{4-r6-chloro-2-ethvl-5-(trifluoromethvlV1 H-benzimidazol-1 -vllphenylVI -propanol 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-(4-{I2-amino-5-chloro-4-{trifluoromethyl)phenyl]amino}phenyl)1 -propanol 
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(step 3). 

'h-NMR (CDCI3) 5: 8.12 {1H, s), 7.49 (2H, d, J=2.3 Hz), 7.30 (2H, d, J=8.4 Hz), 7.22 (1H, s), 
3.83 (2H, m), 3.11 (1H, m), 2.80 (2H, q, J=7.6 Hz) 1.57 (1H, m), 1.33-1.40 (6H, m). 
STEP 5. 2-(4-r5-chloro-2-ethvl-5-(trifluoromethvl)-1H-benzimidazol-1-vnphenvl}-1 ,1- 
5 dimethvlethvlf4-methvlphenvl)sulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-i)]pyridin-3-yl)phenyl]-1-propanol (step 4). 
^H-NMR (CDCI3) 5: 8.11 (1H, s), 7.904 (2H, d, J=8.4Hz), 7.40 (2H, d, J=8.4 Hz), 7.34 (2H, d, 
J=8.4 Hz), 7.27 (1H, s), 7.24 (1H, s), 7.20 (1H, s), 4.19-4.30 (2H, m), 3.20 (1H, m), 2.78 {2H, 
10 q, J=7.5Hz), 2.43 (3H, s), 1 .53 (3H, t, J=7.56Hz), 1 .34 (3H, t, J=6.9Hz) 
m.p. 179.9-180.5 °C 

IVIS (ESI) m/z: 581 [(M+H)"], 579 [(M-H)T 
EXAMPLE 284 

2-r4-(5-ACETYL-2-ETHYL-1 H-BENZIMIDAZOL-1 -YL)PHENYL1-1 .1 -DIMETHYLETHYU4- 
15 METHYLPHENYDSULFONYLCARBAMATE 

STEP 1 . 1-(4-(f4-hvdroxv-2-methvlpropvnphenvnaminoV3-nitrophenvl)ethanone 

The title compound was prepared according to the procedure described in step 5 of 
Example 266 from 1-(4-aminophenyl)-2-methyl-2-propanol 

^H-NMR (CDCI3) 5: 9.85 {1H, br.s), 8.83 (1H, s), 7.97 (1H, d, J=9.0Hz), 7.10-7.40 (4H. m), 
20 2.82 {2H, s), 2.58 (3H, s), 1 .28 (6H, s) 

STEP 2. 1 -(3-amino-4-'fr4-(2-hvdroxv-2-methvlpropvl)phenvl1amino>phenvl)ethanone 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from 1-(4-{[4-hydroxy-2-methylpropyl)phenyl]amino}-3-nitrophenyl)ethanone 
(step1) 

25 'h-NI\^R (CDCI3) 5: 7.38-7.46 (2H, m), 7.16 (2H, dd, J= 8.4 Hz), 6.96 (2H, d, J= 8.4 Hz), 5.62 
(2H, br.s), 3.60 (1H, br.s), 2.73 (2H, s), 2.54 (3H, s), 1.39 (1H, br.s), 1.24 (6H, s) 
STEP 3. 1-{2-ethvl-1-r4-f2-hvdroxv-2-methvlpropvl)phenvn-1/-/-benzimidazol-5-vl>ethanone 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 1-{3-amino-4-{[4-(2-hydroxy-2-methylpropyl)phenyl]amino}phenyl)ethanone 

30 (step 2). 

^H-NMR (CDCI3) 6: 8.40 (1H, s), 7.90 (1H, d, J= 8.6 Hz), 7.46 (2H, d, J= 8.1 Hz), 7.30 (2H, d, 
J= 8.1 Hz), 7.14 (1H, d, J=8.6 Hz), 2.96 (2H, s), 2.82 (2H, q, J= 7.6 H2), 2.68 (3H, s), 1.63 
(1 H, br.s), 1 .38 (3H, t, J= 7.6 Hz), 1 .32 (6H, s) 

STEP 4, 2-r4-(5-acetvl-2-ethvl-1 H-benzimidazol-1 -vnphenvll-l , 1 -dimethvlethvl(4- 

35 methvlphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 
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3 from 1-{2-ethyl-1-[4-(2-hydroxy-2-methylpropyl)phenyl]-1H-benzimidazol-5-yl}ethanone (step 
3). 

'h-NMR (CDCI3) 5: 8.41 (1H, s), 7.88-7.95 (3H, m), 7.09-7.35 (7H, m), 3.14 (2H, s), 2.80 (2H, 
q, J=7.6Hz), 2.68 (3H. s), 2.40 (3H, s), 1.45 (6H, s), 1.38 (3H, t, J=7.6Hz) 
5 m.p. 103.4-104.2 °C 

MS (ESI) m/z: 534 [(M+H)*], 532 [(M-H)l 
EXAMPLE 285 

2-(4-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1- 
YL1PHENYL)ETHYLf5-METHYL-2-PYRIDINYL)SULFONYLCARBAMATEMONO- 
10 HYDROCHLORIDE 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate. 

^H-NMR (CDCI3) 8: 8.57 (1H, s), 8.15 (1H, s), 8.12 (1H, d, J=8.0Hz), 7.77 (1H, d, J=7.9Hz), 
15 7.37 (1H, d, J=7.9Hz), 7.17-7.25 (4H, m,), 4.36 (2H, t, J=6.6Hz), 3.00 (2H, t, J=6.6Hz), 2.77 
(2H, q, J=7.5Hz), 2.46 (3H, s), 1.36 (3H, t, J=7.3Hz) 
m.p. 205.8 °C 

MS (ESI) m/z: 567 [(M+H)'], 565 [(M-H)l 
EXAMPLE 286 

20 2-(4-r6-CHLORO-2-ETHYL-5-(TR!FLUOROMETHYLV1 H-BENZIMIDAZOL-1 - 

YL1PHENYL!ETHYL(5-METHYL-2-PYRIDINYL^SULFONYLCARBAMATEMONO- 

HYDROCHLQRIDE MONO-HYDROCHLORIDE 

The title compound was prepared according to the procedure described Example 

240 from 2-{4-[6-chloro-2-ethyl-5-(trifiuoromethyi)-1H-benzimidazol-1-yl]phenyl}ethyl(5-methyl- 
25 2-pyridinyL)sulfony!carbamate (Example 285). 

'h-NMR (CDCI3) §: 8.53 (1H, s), 8.49 (1H, s), 8.08 (1H, d, J=7.6Hz), 7.78 (1H, d, J=6.8 Hz), 

7.53 (2H, br.s), 7.41 (3H, br.s), 4.38 (2H, t, J=5.9Hz), 3.21 (2H, br.s), 3.07 (2H, t, J=5.9 Hz), 

2.47 (3H, s), 1.51 (3H, br.s) 

m.p. 200.2 "C 
30 MS (ESI) m/z: 567 [(M+H)*], 565 [(M-H)"] 

EXAMPLE 287 

2-(5-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1-YL1-3- 
PYRIDINYL>ETHYL(4-METHYLPHENYL)SULF0NYLCARBAMATE 
STEP 1 .benzyl ethyl 2-(6-nitro-3-pvridinvl)malonate 
35 To a mixture of 5-bromo-2-nitropyridine (8.66 g, 42.7 mmol) and benzyl ethyl 

malonate (9.50 g, 42.7 mmol) in tetrahydrofuran (160 ml) and dimethylformamide (40 ml) was 
added K2CO3 (5.90 g, 42.7 mmol) and stirred under reflux temperature for 20 h. The mixture 
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was diluted with water (1 I) and extracted with ethyl acetate (3 x 200 ml). The organic layer 
was washed with brine, dried {MgS04) and concentrated to give 5.26 g of title compound as 
orange oil. 

'h-NMR (CDCIa) 5: 8.61 {1H, d, J=2.2 Hz), 8.26 {1H, d, J=8.4 Hz), 8.19 (1H, dd, J=2.1, 8.6 
Hz), 7.29-7.38 (5H, m), 5.22 (2H, d, J=3.6 Hz), 4.84 {1H, s), 4.22 (2H, m), 1.23 (3H, t, J=7.1 
Hz). 

STEP 2. ethvl (6-nitro-3-Pvridinvnacetate 

To a solution of benzyl ethyl 2-(6-nitro-3-pyridinyl)malonate (5.26 g, 15.3 mmol,) in 
ethanol was added palladium on carbon (530 mg) and stirred for 6 h under hydrogen 
atmosphere at room temperature. The catalyst was filtered off through a pad of ceiite and the 
filtrate was concentrated to give a title compound as yellow brown oil. 

^H-NMR (CDCI3) 5: 7.95 (1H, d, J=1.8 Hz), 7.40 (1H, dd, J=2.4, 8.4 Hz), 6.48 (1H, d, J=8.4 
Hz), 4.42 (2H, br.s), 4.14 (2H, q, J=7.1 Hz), 3.46 (2H, s), 1 .26 (3H, t, J=7.1 Hz). 
STEP 3. 2-(6-amino-3-pvridinvl)ethanol 

To a solution of ethyl (6-nitro-3-pyridinyl)acetate (468 mg, 2.60 mmol) in 
tetrahydrofuran was added LiAIH4 and stirred for 2 h at room temperature. The reaction was 
quenched with saturated 25 % NH3 aqueous solution and the precipitate was removed. The 
filtrate was concentrated to give a title compound as yellow oil. 

'h-NMR (CDCI3) 5: 7.73 (1H, d, J=2.8 Hz), 7.23 (1H, dd, J=8.6 Hz), 6.37 (1H, d, J=2.6, 
8.1Hz), 5.63 (2H, br.s), 3.49 (2H, t, J=7.3 Hz), 2.51 (2H, t, J=7.3 Hz). 
MS (El) m/z: 138 (M^). 

STEP 4. (6-ir5-chloro-2-nitro-4-(trifluoromehvl)phenvnamino!-3-pvridinvl>ethanol 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 2-(6-amino-3-pyridinyl)ethanol (step 3). 

'h-NMR (CDCI3) 8: 8.49 (1H, s), 8.32 (1H, d, J=2.2 Hz), 7.64 (1H, dd, J=2.4, 8.4 Hz), 7.36 
(1Hs), 6.97 (1H, d, J=8.4 Hz), 3.91 (2H, t, J=6.5 Hz), 2.89 (2H, t, J=6.5 Hz) 
MS (El) m/z: 361 (M"). 

STEP 5. (6-fr2-amino-5-chloro-4-(trifluoromehvnphenvl1aminoV3-pvridinvl>ethanol 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from (6-{[5-chloro-2-nitro-4-(trifluoromehyl)phenyl]amino}-3-pyridinyl}ethanol 
(step 4). 

MS (El) m/z: 331 (M"). 

STEP 6.^ 2-f6-f6-chloro-2-ethvl-5-ftrifluoromehvh-1/-/-benzimidazol-1-vl1-3- 

pvridinvllethvlpropionate 

To (6-{[2-amino-5-chloro-4-(trifluoromehyl)phenyl]amino}-3-pyridinyl}ethanol (787 
mg, 2.37 mmol, from step 5) was added propionic acid and propionic anhydride and stirred at 
120 °C for 15 h. The mixture was quenched with NaOH and extracted with dichloromethane 
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(3 X 30 ml). The organic layer was washed with brine, dried {MgS04) and concentrated to 
give 5.26 g of title compound as orange oil. 

'h-NMR (CDCI3) 5: 8.58 (1H. d, J=1.9 Hz), 8.12 (1H, s), 7.83 (1H, dd, J=2.2. 8.1 Hz). 7.45 
(1H, s), 7.39 {1H, d, J=8.1 Hz), 4.40 (2H, t, J=6.8 Hz). 4.12 (2H, q, J=7.3 Hz), 3.10 (2H, t, 
5 J=6.5 Hz), 2.99 {2H. q, J=7.6Hz), 2.29-2.44 (2H, m), 1.38 (3H, t, J=7.4 Hz), 1.15 (3H, t, J=7.6 
Hz). 

STEP 5. 2-{6-r6-chloro-2-ethvl-5-(trifluoromehvl)-1H-benzimidazoi-1-vl1-3-P vridinvl>ethanol 

The title compound was prepared according to the procedure described in step 8 of 
Example 266 from 2-{6-[6-chloro-2-ethyl-5-(trifluoromehyl)-1H-benzimidazol-1-yl]-2- 
10 pyridinyi}ethylpropionate (step 4). 

'h-NMR (CDCI3) 6: 8.60 (1H, d, J=2.3 Hz), □□□□□(1H, s), 7.91 (1H, dd, J=2.5, 8.0 Hz), 7.45 
(1H, s), 7.38 {1H, d, J=8.1 Hz), 4.01 (1H, t, J=6.2 Hz), 3.72-3.77 (2H, m), 2.94-3.04 (2H, m), 
1 .38 {3H. t, J=7.4 Hz). 

STEP 6. 2-{6-r6-chloro-2-ethv-5-(trifiuoromehvn -1/-/-benzimidazol-1-vn- 3- pvridinvi>ethvl-(4- 
15 methvlphenvnsuifonylcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-{6-[6-chloro-2-ethyl-5-(trifluoromehyl)-1 H-benzimidazol-1 -yl]-2-pyridinyl}ethanol 
(step5). 

'h-NMR (CDCI3) 5: 8.33 (1H, d, J=1.9 Hz), 8.08 (1H, s), 7.91 (2H, d, J=8.4 Hz), 7.70 (1H, dd. 
20 J=2.4, 8.1 Hz), 7.29-7.42 (4H, m), 7.20(1 H, s), 4.39 (2H, t, J=6.2 Hz), 3.00 (2H, t, J=6.2 Hz), 
2.93 (2H, t, J=7.6 Hz), 2.43 (3H, s), 1 .32 (3H, t, J=7.4 Hz). 
MS (ESI) m/z; 567 [(M+H)"], 565 [(M-H)"]. 
EXAMPLE 288 

2-(5-r6-CHLQRO-2-ETHYL-5-(TRIFLUOROMETHYU-1H-BENZIMIDAZOL-1-YU-3- 
25 PYRIDlNYUETHYL(4-METHYLPHENYUSULFONYLCA RBAMATEMONO- 
HYDROCHLQRIDE 
STEP 1 ■ 

The title compound was prepared according to the procedure described in Example 
240 from 2-{5-[6-chloro-2-ethy-5-(trifluoromehyl)-1 H-benzimidazol-1 -yl]-3-pyridinyl}ethyll-(4- 
30 methylphenyl)sulfonylcarbamate (Example 287). 

'h-NMR (CDCI3) 5: 8.40 (1H, br.s), 8.49 (1H, br.s), 8.12 (1H, br.s), 7.82 (2H, br.s), 7.65 (1H, 
br.s), 7.25-7.28 (2H, m), 4.40 (2H, br.s), 3.35 (1H, s), 3.12 (2H, br.s), 2.41 (3H, s), 2.43 (3H, 
s), 1.53 (3H, br.s). 

MS (ESI) m/z: 567 [(M+H)*], 565 [(M-H)l. 
35 EXAMPLE 289 

2-(4-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYL)-1 H -BENZIMIDAZOL-1 - 
YL1PHENYLIETHYL-5-ISOQUINOLINYLSULFONYLCARBAMATE 
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The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluorometliyl)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 5-isoquinolinylsulfonamide. 

'h-NMR (CDCI3) 8: 9.39 (1H, s), 8.70 (2H, t, J=6.3Hz), 8.43 (1H, d, J=6.2Hz), 8.29 (1H, d, 
J=8.1Hz), 8.12 (1H, s,), 7.78 (1H. t, J=7.6Hz), 7.16-7.33 (5H, m), 4.32 (2H, t, J=6.9Hz), 2.97 
(2H, t, J=6.8Hz), 2.77 (2H, q, J=7.4Hz), 1 .346 (3H, t, J=7.4Hz) 
MS (ESI) m/z: 603 [{M+H)^], 601 [(M-H)"] 

EXAMPLE 290 

2-(4-r6-CHLORO-2-ETHYL-5-(TRiFLUOROMETHYLV1H-BENZIMIDAZOL-1- 
YL1PHENYQETHYL-5-QUINQLINYLSULF0NYLCARBAMATE 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 4-(6-chloro-2-ethyl-5-trifluoromethyl-1-benzimidazol-1-yl)phenethyl-{4- 
methylphenyl)suifonylcarbamate and 5-quinolinylsufonamide 

'h-NMR (CDCI3) 5: 8.43 (1H, d, J=8.6Hz), 8.20-8.25 (2H, m), 8.13 (1H, s), 8.12 (1H, s,), 7.81- 
7.91 (2H, m), 7.68-7.72 (1H, m), 7.30-7.34 (2H, m), 7.12-7.16 (3H, m), 4.37 (2H, t, J=6.6Hz), 
2.98 (2H, t, J=6.3Hz), 2.74 (2H, q, J=7.4Hz), 1.35 (3H, t, J=7.4Hz). 
MS (ESI) m/z: 567 [(M+H)1, 565 [(M-H)] 
EXAMPLE 291 

2-(4-r6-CHLORO-2-ETHYL-5-(TRIFLUORQMETHYLV1 H-BENZIMIDAZOL-1 - 
YL1PHENYL;ETHYL-r5-(DIMETHYLAMINOV1-NAPHTHNYL1SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1/-/-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 5-(dimethylamino)-1-naphthnylsuifonamide. 

'h-NMR (CDCI3) 5: 8.61 (1H, d, J=8.4Hz), 8.46 (1H, dd, J=1.2, 7.5Hz), 8.12 (1H, s), 87.58 
(2H, t, J=8.3Hz), 7.12-7.24 (6H, m), 4.30 (2H, t, J=6.8Hz), 2.93 (2H, t, J=6.8Hz), 2.75 (2H, q, 
J=7.5Hz), 1 .35 (3H, t, J=7.5Hz) 
m.p. 203.4 'C 

MS (ESI) m/z: 645 [(M+H)'], 643 [(M-H)l 
EXAMPLE 292 

2-f4-r6-CHLQRQ-2-ETHYL-5-(TRIFLUQROMETHYL)-1H-BENZIMIDAZOL-1- 
YLlPHENYL>ETHYL-f1-METHYL-1H-IMIDAZOL-4-YL^SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 1-methyl-1/-/-imidazol-4-ylsulfonamide. 

'h-NMR (CDCI3) 5: 8.13 (1H, s), 7.72 (1H, d, J=1.5Hz), 7.55 (1H, d, J=1.3Hz), 7.41 (2H, d, 
J=8.2Hz), 7.26 (2H, d, J=8.2Hz), 7.20 (1H, s), 4.38 (2H, t, J=6.6Hz), 3.78 (3H, s), 3.04 (2H, d, 
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J=6.8Hz), 2.79 (2H, q, J=7.6Hz), 1.36 {3H, t, J=7.6Hz) 
m.p. 204.3 °C 

MS (ESI) m/z: 556 [(M+H)^, 554 [(M-H)! 
EXAMPLE 293 

2-f4-r6-CHLORO-2-ETHYL-5-fTRIFLUOROMETHYLV1 H-BENZIMlDAZOL-1 - 

YL1PHENYQETHYL-M-METHYL-1H-IMIDAZOL-4-YL)SULFONYLCA RBAMATEMONO 

HYDROCHLORIDE 

The title compound was prepared according to the procedure described in Example 240 from 
2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-l H-benzimidazoi-1 -yl]phenyl}ethyl-(1 -methyl-1 H- 
imidazol-4-yl)sulfonylcarbamate (Example 292). 
MS (ESI) m/z: 556 [(M+H)^, 554 [(M-H)"] 
EXAMPLE 294 

2-f4-r6-CHLORO-2-ETHYL-5-aRIFLUQROMETHYLV1 H-BENZIMIDAZOL-1 - 
YL1PHENYL)ETHYL-f1.2-DIMETHYL-1H-IMIDAZOL-4-YL^SULF ONYLCARBAMATE 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benz!midazol-1-yl]phenyl}ethyl 
phenyl carbonate and 1,2-dimethyl-1/-/-imidazol-4-ylsulfonamide. 

'h-NMR (CDCI3) 5: 8.12 (1H, s), 7,63 (1H, s), 7.41 (2H, d, J=8.2Hz), 7.25 (2H, d, J=8.2Hz), 
7.19 (1H, s), 4.37 (2H, t, J=6.8Hz), 3.64 (3H, s), 3.04 (2H, d, J=6.6Hz), 2.79 (2H, q, J=7.6Hz), 
2.42 (3H, s), 1.36 (3H, t, J=7.6Hz) 
m.p. 221 .2 'C 

MS (ESi) m/z: 570 [(M+H)*], 568 [(M-H)l 
EXAMPLE 295 

2-(4-r6-CHLORO-2-ETHYL-5-fTRIFLUOROMETHYLV1H-BENZIMIDAZOL-1- 

YL1PHENYL>ETHYL-(1.2-DIMETHYL-1H-IM!DAZOL-4-YL)SULFO NYLCARBAMATE Qlz 

HYDROCHLORIDE 

The title compound was prepared according to the procedure described in Example 
240 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl-(1 ,2- 
dimethyl-1/-/-imidazol-4-yl)sulfonylcarbamate (Example 294). 
MS (ESI) m/z: 570 [(M+H)*], 568 [(M-H)"] 
EXAMPLE 296 

2-(4-r5.7-DIMETHYL-2-(1H-PYRAZOL-3-YLV3H-IMIDAZO r4.5-ib1PYRIDINE-3-YL- 
1PHENYL>ETHYL(4-METHYLPHENYL)SUFONYLCARBAMATE 

STEP 1 . 2-(4-r5.7-dimethvl-2-f1H-pvrazol-3-vlV3H-imidazof4.5-blDvridin- 3-vllDhenvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 236 from 4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenylethanol. 
'h-NMR (DMSO-de) 5: 13.15 (1H, br.s), 7.77 (3H, s), 7.35 (2H, d, J =7.7 Hz), 7.25 (2H, d, J 
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=7.7 Hz), 7.02 (1H, s), 6.53 (1H, s), 4.75 {2H, t, J=4.8 Hz), 3.71 (2H, q, J =6.8 Hz), 2.81 (1H, t, 
J =6.6 Hz), 258 {3H, s), 2.42 (3H, s) 

STEP 2. 2-(4-r5.7-dimethvl-2-(1H-pvrazol-3-vn 3H-imidazor4.5-b 1pvridine-3-vl-]phenvl>ethvl(4- 
methvlphenvnsufonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[5,7-dimethyl-2-{1 H-pyrazoi-3-yl)-3/-/-imidazo[4,5-jb]pyridin-3-yl]phenyl}ethanol 
(step 1). 

'h-NMR (DMSO-ds) 5: 13.14 (1H, br.s), 7.69-7.78 {3H, m), 7.21-7.43 (6H, m), 7.02 (1H, s), 
6.52 (1H, s), 4.18 {2H, t, J=6.4 Hz), 2.89 (2H, t, J =6.4 Hz). 2.58 (2H, s), 2.41 (3H, s), 2.32 
(3H, 8) 

MS (ESI) m/z: 531 (MH"), 529 ([M-H]") 
EXAMPLE 297 

2-f4-r5.7-DlMETHYL-2-(1H-PYRAZOL-3-YU3H-IIVIIDAZOr 4.5-/}1PYRIDINE-3-YL- 
1PHENYL)ETHYL(4-METHYLPHENYL)SUFONYLCAR BAMATE SODIUM SALT 
STEP 1 ■ 2-(4-r5.7-dimethvl-2-f1 H-Pvrazol-3-vl)-3H-imidazor4.5-iblPvridin-3 -vllphenvl)ethanol 

The title compound was prepared according to the procedure described in Example 
2 from 2-{4-[5,7-dimethyl-2-{1H-pyrazol-3-yl) 3H-imidazo[4,5-fa]pyridine-3-yl-]phenyl}ethyl(4- 
methylphenyl)sufonylcarbamate (Example 296). 

'h-NMR (CDCI3) 5: 9.85 (1H. s), 8.37 (1H, d, J=8.4 Hz), 7.31 (1H, d, J=2.0 Hz), 7.14 (1H, dd, 
J=2.0, 8.3 Hz), 6.60 (1H, s), 3.87 (2H, dt, J=6.2, 6.4 Hz), 2.84 (2H, t, J= 6.4Hz), 2.56 (3H, s), 
2.46 (3H, s), 1.40 (1H, t, J= 6.2Hz). 
MS (ESI) m/z: 531 (MH*), 529 ([M-H]") 
EXAMPLE 298 

N-(r(2-f4-r5,7-D I M ETHYL-2-f 1 H-PYRAZQL-3-YL V3H-I M I DAZ0r4 .5-B 1PYRI D IN E-3- 

YLIPHENYLIETHYDAMINOICARBONYLM-METHYLBENZENESU LFONAMIDE 

STEP 1 . 3-r4-f2-chloroethvnphenvl1-5.7-dimethvl-2-f 1 H-Pvrazol -3-vl V3H-imidazor4,5- 

blpvridine 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from 2-{4-[5,7-dimethyl-2-(1H-pyrazol-3-yl)-3H-imidazo[4,5-&]pyridin-3- 
yl]phenyl}ethanol (Example 297, step 1). 

'h-NMR(CDCI3)5: 13.15 (1H. s), 7.77 (2H, br.s), 7.43 (2H, br.s), 7.20 (2H, br.s), 7.04 (1H, s), 
6.54 (1H, br.s), 3.96 (2H, t, J= 6.8 Hz), 3.15 (2H, tm 
J=6.8 Hz). 2.60 (3H, s), 2.30 (3H, s). 

STEP 2. 3-r4-(2-azidoethvi)phenvl1-5.7-dimethvl-2-(1 H-pvrazol-3-vn-3H-i midazo[4.5-blPvridine 
The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 3-[4-(2-chloroethyl)phenyi]-5,7-dimethyl-2-(1H-pyrazol-3-y!)-3H-imidazo[4,5- 
b]pyridine (step 1). 
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'h-NMR (DMSO-de) 5: 13.15 (1H, br.s), 9.85 (1H, br.s), 7.76 (1H, br.s), 7.41 (2H, d. J= 8.1 Hz 
), 7.31 (2H, d, J= 8.1 Hz), 7.04 (1H, s), 6.53 (1H, s), 3.69 (2H, t, J= 6.6 Hz), 2.95 (2H, t, J= 6.8 
Hz), 2.58 (3H, s), 2.42 (3H, s), 
MS (El) m/z: 358 (M*). 

STEP 3, 2-M-r5.7-dimethvl-2-(1H-Dvrazol-3-vn-3H-imidazor4.5-blPvridin-3- 

vIlDhenvDethanamine 

The title compound was prepared according to tine procedure described in step 6 of 
Example 1 from 3-[4-(2-azidoetlnyl)phenyl]-5,7-dimethyl-2-{1 H-pyrazol-3-yi)-3H-imidazo[4,5- 
b]pyridine (step 2). 

^H-NMR (DMSO-ds) 5: 9.83 (1H, br.s), 7.68 (2H, br.s), 7.23-7.43 (5H, m), 7.04 (1H, s), 5.75 
(1H, s), 2.68-2.90 (4H, m), 2.59 (3H, s), 2.42 (3H, s), 
MS (E!) m/z: 332 (M*). 

STEP 4, A/-([(2-(4-r5.7-dimethyl-2-(1H-pvrazol-3-vl)-3^/-imidazor4,5-blPvridine-3- 

vnphenvDethvDaminolcarbonvlM-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-{4-[5,7-dimethyi-2-(1H-pyrazol-3-yl)-3H-imidazo[4,5-b]pyridin-3- 
yl]phenyl}ethanamine (step3) 

^H-NMR (CD30D) 5: 7.80 (2H, d, J= 8.2 Hz), 7.58 {1H, br.s), 7.20-7.35 (6H, m), 7.08 (1H, s), 
6.20 (1H, br.s), 3.42 (2H, t, J=6.8 Hz), 2.84 (2H, t, J =6.9 Hz), 2.68 (2H, s), 2.50 (3H, s), 2.34 
(3H, s) 

MS (ESI) m/z: 530 (MH^), 528 ([M-H]") 
EXAMPLE 299 

2-r4-(5-CYANO-2-ETHYL-6-METHYL-1H-BENZIMiDAZOL-1-YL)PHE NYL1ETHYL(4- 

METHYLPHENYUSULFONYLCARBAMATE 

STEP 1 . 4-Chloro-2-methvl-5-nitrobenzonitrile 

To a solution of 4-chioro-2-methyl-5-nitrobenzonitrile (10g, 66 mmol) in cone. H2SO4 
was added KNO3 (7.0 g, 69.3 mmol) at 0 °C in small portions, and then the reaction mixture 
was stirred overnight at ambient temperature. It was then poured into ice and extracted with 
AcOEt. The combined extracts was washed by sat. NaHCOs aq., dried over MgS04 and 
concentrated. The resulting precipitates were collected by filtration, washed with ether, and 
dried under reduced pressure to give 5.5 g (42%) of the title compound. 
'h-NMR (CDCI3) 5: 8.19 (1H, s), 7.57 (1H, s), 2.64 (3H. s). 
STEP 2. 4-(r4-(2-hvdroxvlethvl)phenvnaminoV2-methvl-5 -nitrobenzonitrile 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 3-bromo-6-chloro-2,4-dimethyl-5-nitropyridine (step 2). 

'h-NMR (CDCI3) 5: 9.76 (1H, br.s), 8.51 (1H, s), 7.36 (1H, d, J=8.4Hz), 7.22 (1H, d, J=8.3Hz), 
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6.96 (1H, s), 3.94 (2H, dd, J=1 1 .7, 6.2Hz), 2.94 (2H, t, J=6.4Hz), 2.42 {3H, s) 
STEP 3. 5-amino-4-(r4-(2-hvdroxvlethvnDhenvnamino)-2-methvlbenzonitrile 

The title compound was prepared according to the procedure described in step 4 of 
Example 1 from 2-{4-[(5-bromo-4,6-dimethyl-3-nitro-2-pyridiny!)amino]phenyl}ethanoi (step 3). 
'h-NMR (CDCI3) 6: 7.19 (1h, d, J=8.4Hz), 6.94-7.00 (4H. m), 5,59 (1H, br.s), 3.84-3.90 (2H, 
m), 3.50 (2H, br.s), 2.85 (2H, t, J=6.4Hz), 2.37 (3H, s). 

STEP 5. 2-r4-(5-cvano-2-ethvl-6-methvi-1H-benzimidazo-1-vl')phenvnethvi propanoate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-{4-[(3-amino-5-bromo-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 
4). 

MS (El) m/z: 361 (M+) 

STEP 6. 2-ethvl-1 -r4-(2-hvdroxvlethvl)phenvn-6-methv!-1 H-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(6-bromo-2-isopropyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3- 
yl)phenyl]ethyl 2-methylpropanoate (step 5). 

^H-NMR (CDCI3) 5: 8.00 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 6.98(1H, s). 
4.01 (2H, t, J=6.4 Hz), 3.03 (2H, t, J=6.6Hz), 2.79 (2H, q, J=7.5Hz), 2.56 (3H, s), 1.35 (3H, t, 
J=7.5Hz) 

STEP L 2-r4-(5-cvano-2-ethvl-6-methvl-1/-/-benzimidazol-1-vl)phenvnethvl(4- 

methvlphenvDsulfonvi carbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-ethyl-1-[4-(2-hydroxylethyl)phenyl]-6-methyl-1H-benzimidazole-5-carbonitrile (step 6). 
'h-NMR (CDCI3) 5: 8.03 (1H, s), 7.92 (2H, d, J=8.4 Hz), 7.39 (2H, d, J=8.4 Hz), 7.35 (2H, d, 
J=8.1 Hz), 7.26 (2H, d, J=8.1 Hz), 6.96(1 H, s), 4.39 (2H, t, J=6.6 Hz), 3.04 (2H, t, J=6.6Hz), 
2.77 (2H, q, J=7.7 Hz), 2.57 (3H, s), 2.44 (3H, s), 1.35 (3H, t, J=7.5Hz) 
EXAMPLE 300 

A/-r(l2-r4-(5-CYANO-2-ETHYL-6-METHYL-1 H-BENZIMiDAZOL-1 - 
YL^PHENYUETHYL>AMINO)CARBONYL1(4-METHYLBENZENESULFOAMIDE 
STEP 1 . 1 -r4-(2-chloroethvl)phenv!1-2-ethvl-6-methvl-1 /-/-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-[4-(6-bromo-2-isopropyl-5,7-dimethyl-3H-imidazo[4,5-d]pyridin-3- 
yl)phenyl]ethanol (step 6). 

'h-NMR (CDCI3) 6: 8.02 (1H, s), 7.48 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 6.96-6.98 (1H, 
m), 3.83 (2H, t, J=7.1 Hz), 3.21 (2H, t, J=7.0 Hz), 2.78 (2H, q, J=7.5Hz), 2.58 (3H, s), 1.35 
(3H, t, J=7.5 Hz). 

STEP 2. 1 -r4-(2-azidoethvl)phenvn-2-ethvl-6-methvl-1 H-benzimidaz ole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 8 of 
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Example 1 from 6-bromo-3-[4-(2-chloroethyl)phenyl]-2-isopropyl-5,7-dimethyl-3H-imidazo[4,5- 
£)]pyridine (step 7). 
MS (EI)m/z:412(M+) 

^H-NMR (CDCI3) 5: 8.02 (1H, s), 7.48 (2H, d, J=8.0 Hz), 7.30 (2H, d, J=8.2 Hz), 6.95 (1H, s), 
3.63 {2H, t, J=6.8 Hz), 3.03 (2H, t, J=7.0 Hz). 2.78 (2H, q, J=7.5Hz), 2.57 (3H, s), 1.35 (3H, t, 
J=7.3 Hz). 

STEP 3. 1 -[4-(2-aminoethvl)phenvn-2-ethvl-6-methvl-1 /-/-benzinnidazole-5-carbonitrile 

The title compound was prepared according to tlie procedure described in step 9 of 
Example 1 from 2-[4-(6-bromo-2-isopropyl-5,7-dimetliyl-3H-imidazo[4,5-/?]pyridin-3- 
yl)piienyl]ethyl azide (step 8). 

^H-NMR (CDCI3) 5: 7.49 (2H, d, J=8.3 Hz). 7.28 (2H, d, J=8.3 Hz). 6.93 (1H, s), 6.60 (2H, 
br.s), 3.32-3.00 (5H, m). 2.65 (3H. s), 2.48 (3H, s). 1.31 (6H, d, J=6.8 Hz). 
STEP 4. A/-r({2-r4-(5-Gvano-2-ethvl-6-methvl-1H-benzimidazol-1- 
vl)phenvl1ethvl)amino)carbonvlK4-methvlbenzenesu!foamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from [4-(2-isopropyl-5,7-dimethyl-3H-imidazo[4,5-i3]pyridin-3- 
yl)phenyl]ethylamine (step 9). 

'h-NMR (CDCI3) 5: 8.00 (1 H, s), 7.72 (2H. d, J=8.4 Hz), 7.42 (2H, d, J=8.4 Hz), 7.28-7.32 (4H, 
m), 6.95(1 H, m), 3.56-3.63 (2H, m), 2.96 (2H, t, J=7.1 Hz), 2.78 (2H. q, J=7.7 Hz), 2.54 (3H, 
s), 2.41 (3H, s), 1.34 (3H, t, J=7.5Hz) 
EXAMPLE 301 

2-AMlNO-5.7-DIMETHYL-3-f4-f2-[(ir(4- 

METHYLPHENYDSULF0NYL1AMIN0>CARB0NYL)AMIN01ETHYL>PHENYU-3H- 
IMIDAZOr4.5- bIPYRIDlNE DI-HYDRQCHLORIDE 

STEP 1 ■ 2-AMINO-5.7-DIMETHYL-3-(4-{2-rarf4-METHYLPHENYUSULF ONYL1AMINO) 
CARBONYL)AMIN01ETHYUPHENYL)-3H-IMiDAZOr4.5-b1PYRIDINE 

To a stirred solution of /V-{[(2-{4-[(3-amino-4,6-dimethyl-2- 
pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (300 mg, 0.66 
mmo!) in THF (6 ml) was added a solution of BrCN (175 mg, 1 .65 mmol) in water (2 ml). The 
resultant mixture was stirred at room temperature for 16 hours. The mixture was diluted with 
CH2CI2 and washed with brine. The organic layer was dried over MgS04 and filtered. After 
concentration in vacuo, the residue was purified by preparative TLC (CH2Cl2/MeOH = 10/1) to 
afford 224 mg (71 %) of the title compound. 

^H-NMR (DMSO-de) 5: 10.82 (1H, s), 8.54 (2H, s), 7.79 (2H, d, J=8.3 Hz), 7.51-7.40 (6H, m), 
7.06 (1H, s), 6.91 (1H, t, J=5.5 Hz), 3.29-3.24 (2H, m), 2.80-2.76 (2H, m), 2.48 (3H, s), 2.38 
(3H, s), 2.36 (3H, s) 

MS (ESI) m/z: 479 ([M+H]'), 477 ([M-HD 
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STEP 2. 2-AMINO-5.7-DIMETHYL-3-f4-l2-rar(4-METHYLPHE NYnSULFONYL1AMINO) 
CARBONYUAMINQ1ETHYQPHENYLV3H-IMIDAZOr4.5-blPYRIDlN EDl-HYDROCHLORIDE 
The title compound was prepared according to the procedure described in Example 
240 from 2-amino-5,7-dimethyl-3-(4-{2-[({[(4- 

methylphenyl)suifonyl]amino}carbonyl)amino]ethyl}phenyl)-3H-imidazo[4,5-6]pyridine. 
MS (ESI) m/z: 479 ([IV!+Hf ), 477 ([M-H]') 
EXAMPLE 302 

5.7-D!METHYL-3-f4-l2-f(ir(4-METHYLPHENYL1SULFONYL1Ai\^INO) 

CARBONYL)AMIN01ETHYUPHENYLV2-(METHYLSULFANYLV3H-IMIDAZOr4,5- 

blPYRIDINE 

A mixture of /V-{[(2-{4-[{3-amino-4,6-dimethyl-2- 

pyridinyl)amino]phenyl]ethyi)amino]carbonyl}-4-methylbenzenesulfonamide (110 mg , 0.24 
mmoi), di-2-pyridylthiocarbonate (68 mg, 0.29 mmol), and THF (5 ml) was stirred at room 
temperature for 3 days. The mixture was diluted with CH2CI2 and washed with 0.1 IVl HCI and 
brine. The organic fraction was dried over MgS04, and filtered. The solvent was removed to 
give A/-[({2-[4-[(5,7-dimethyl-2-sulfanyl-3H-imidazo[4,5-ib]pyridin-3- 
yl)phenyl]ethyl}amino)carbonyl}-4-methylbenzenesulfonamide [MS (ESI) m/z: 496 ([M+H]"), 
494 ([M-H]")]. This was dissolved with THF (2 ml), then 1M NaOMe in MeOH (0.49 ml) and 
Mel (45 Dl, 0.73 mmol) was added to the mixture at room temperature. After 1 hour, the 
mixture was evaporated in vacuo and the residue was purified by preparative TLC 
(CHzCla/MeOH = 10/1) to afford 31 mg (25%) of the title compounds. 

^H-NMR (CDCI3) 5: 7.86 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.1Hz), 7.22-7.16 (4H, m), 6.88 

(1H, s), 6.02 (1H, t, J=5.6 Hz), 3.51-3.45 (2H, m), 2.83 (2h, t, J=6.2Hz), 2.67 (3H, s), 2.62 (3H, 

s), 2.42 (3H, s), 2.417 (3H,s) 

MS (ESi) m/z: 510 ([M+Hf), 508 ([M-H]") 

EXAMPLE 303 

5.7-DIMETHYL-2-(METHYLAMINOV3-(4-(2-ra[(4-METHYLPHENYL )SULFQNYUAMINO) 
CARBONYL^AMINOIETHYDPHENYL) -3H-IMlDAZOr4.5- blPYRIDINE 

A mixture of /V-{[(2-{4-[(3-amino-4,6-dimethyl-2- 

pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (300 mg , 0.66 
mmol), methyl isothiocyanate (56 Dl, 0.86 mmol), and THF (6 ml) was stirred at room 
temperature for 3 days. The solvent was removed to give A/-{[(2-{4-[(4,6-dimethyl- 
{[{methylamino)carbonothioyl]amino}-2-pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4- 
methylbenzenesulfonamide [MS (ESI) m/z: 527 ([M+H]'), 525 ([M-H]")]. This was dissolved 
with MeCN (4 ml) and treated with Mel (540 Dl) at 0 °C for 20 hours. After concentration 
under reduced pressure, the residue was purified by preparative TLC (EtOAc/EtOH = 20/1) to 
afford 170 mg (52%) of the title compounds. 
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'H-NMR (CD3OD) 6: 7.72 (2H, d, J=8.3 Hz), 7.24 (4H, d, J=7.9 Hz), 7.15 (2H, d, J=8.4 Hz), 
6.70 (1H, s), 3.28 (2H, t, J=7.0 Hz), 2.90 (3H. s), 2.72 {2H, t, J=7.0 Hz), 2.41 (3H, s), 2.26 
(3H, s), 2.24 (3H, s) 

MS (ESI) m/z: 493 ([M+H]'), 491 ([M-H]") 
EXAMPLE 304 

5.7-DIMETHYL-2-(METHYLAMINOV3-(4-l2-rar(4-METHYLPHENYL^SULFONYL1AMINO) 

CARBONYDAMINOIETHYQPHENYL) -3H-IMIDAZOr4.5- fclPYRIDlNE MONQ- 

HYDRQCHLORIDE 

The title compound was prepared according to the procedure described in Example 
240 from 5,7-dimethyl-2-(methylamino)-3-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H-imidazo[4,5- fo]pyridine 
hydrochloride. 

MS (ESI) m/z: 493 ([M+H]'), 491 ([M-H]") 
EXAMPLE 305 

/V-r5.7-DIMETHYL-3-f4-(2-faff4-METHYLPHENYL)SULFONYL1AMlNO> 

CARBONYL)AMIN01ETHYL>PHENYLV3H-IMIDAZOr4.5-fo1PYRIDIN-2-YL1ACETAMIDE 

2-amino-5,7-dimethyi-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)- 

3H-imidazo[4,5- jb]pyridine (73 mg) was treated with pyridine (1 ml) and AC2O (0.2 ml) at room 

temperature for 3 hours. After evaporation in vacuo, the residue was purified by preparative 

TLC (hexane/acetone = 1/1) to afford 4 mg (5%) of the title compounds. 

'H-NMR (CDCI3) 6: 7.79 (2H, d, J=8.4 Hz), 7.34-7.22 (7H, m), 7.04 (1H, s), 6.30 (1H, br.s), 

3.51-3.48 (2H, m), 2.87-2.83 (2H, m), 2.66 (3H, s), 2.53 (3H, s), 2.42 (3H, s), 2.26 (3H, s), 

MS (ESI) m/z: 521 ([M+Hf ), 519 ([M-HD 

EXAMPLE 306 

5.7-DIMETHYL-2-fDIMETHYLAMlNOV3-(4-f2-rar(4-METHYLPHENYUSULFONYL1AMlNO> 
CARBONYDAMIN01ETHYL)PHENYLV3H-IMIDAZOf4.5-fo1PYRIDINE 

To a stirred solution of 2-amino-5,7-dimethyl-3-{4-{2-[({[(4- 
methylphenyI)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3/-/-imidazo[4,5-i)]pyridine (70 mg) 
in THF (1 ml) was added NaH (21 mg, 0.88 mmoi) at room temperature. After 10 min, Mel 
(27 □!) was added to the mixture and stirred at room temperature for 2 days. The mixture 
was poured into ice-water and extracted with CHzClz, and the organic fraction was dried over 
MgS04, then filtered. After removal of solvent by evaporation, the residue was purified by 
preparative TLC (CHzCls/MeOH = 10/1) to afford 27 mg (36%) of the title compounds. 
'H-NMR (CDCI3) 5: 7.86 (2H, d, J=8.4 Hz), 7.32-7.24 (4H, m), 7.16 (2H, d, J =8.4 Hz), 6.77 
(1H, s), 6.04 (1H, t, J=5.7 Hz), 3.50-3.44 (2H, m), 2.78 (2H, t, J=6.3 Hz), 2.71 (6H, s), 2.55 
(3H, s), 2.41 (3H, s), 2.34 (3H, s) 
MS (ESI) m/z: 507 ([M+Hf), 505 ([M-H]") 
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EXAMPLE 307 

2-f4-f2-AMINO-5.7-DIMETHYL-3H-IMIDAZOr4.5-ib1PYRIDIN-3-YDPHENYLlETHYL (4- 
METHYLPHENYDSULFQNYLCARBAMATE 

STEP L 2-(4-rf4,6-dinnethvl-3-nitro-2-pvridinvl)aminolphenvUethvl (4^ 

5 methvlphenvDsulfonylcarbamate 

The title compound was prepared according to tine procedure described in Example 
3 from 2-{4-[(4,6-dimethyl-3-nitro-2-pyridinyi)amino]phenyi}etlianol. 

^H-NMR (CDCIs) 5: 9.55 (1H, s). 7.89 (2H, d, J=8.3 Hz), 7.54 (2H, d, J=8.6 Hz), 7.32 (2H, d, 
J=8.6 Hz), 7.11 (2H, d, J=8.4 Hz), 6.54 (1H, s), 4.28 (2H, t, J=7.0 Hz), 2.88 (2H, t, J=7.0 Hz), 
10 2.55 (3H, s), 2.43 {6H, s) 

MS (ESI) m/z: 485 ([M+H]'), 483 ([M-H]") 

STEP Z 2-(4-rf3-amino-4.6-dimethvl-2-pvridinvnaminolphenvl)ethvl {4; 

m ethyl phenvDs uifonvlcarbamate 

The title compound was prepared according to the procedure described in step 4 of 
15 Example 1 from 2-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethyl (4- 
methylphenyl)sulfonyi carbamate. 

^H-NMR (CDCis) 5: 7.82 (2H, d, J=8.3 Hz), 7.25 (2H, d, J=8.3 Hz), 6.93 (2H, d, J=8.4 Hz), 

6.84 (2H, d, J=8.4 Hz), 6.66 (1H, s), 4.22 (2H, t, J=6.6 Hz), 2.77 (2H, t, J=6.6 Hz), 2.39 (3H, 

s), 2,37 (3H, s), 2.22 (3H, s) 
20 MS (ESI) m/z: 455 ([M+Hf ), 453 ([M-Hp 

STEP 3. 2-r4-(2-AMINO-5.7-DIMETHYL-3H-lMIDAZOr4.5- b1PYRIDIN-3-YL'>PHENYL1ETHYL 

(4-METHYLPHENYL^SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 

127 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethyi (4- 

25 methylphenyl)sulfonylcarbamate. 

^H-NMR (DMSO-de) 5: 7.76 (2H, d, J=8.3 Hz), 7.42-7.35 (6H, m), 6.78 (1H, s), 6.61 (1H, br.s), 

4.22 (2H, t, J=6.6 Hz), 2.92 (2H, d, J=6.6 Hz), 2.373 (3H, s), 2.365 (3H, s), 2.32 (3H, s) 

MS (ESI) m/z: 480 ([M+H]^), 478 ([M-H]') 

EXAMPLE 308 

30 2-(4-r5.7-DIMETHYL-2-(METHYLAMINOV3H-IMIDAZOr4.5-b1PYRIDIN-3- 

YL1PHENYUETHYL (4-METHYLPHENYUSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 

129 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]pheny!}ethyl (4- 

methylphenyl)sulfonylcarbamate. 
35 'H-NMR (DMDO-de) 5: 7.78 (2H, d, J=8.1 Hz), 7.43-7.33 (7H, m), 6.77 (1H, s), 6.43 (1H, br.s), 

4.25 (2H, t, J=6.6 Hz), 2.93 (2H, t, J=6.6 Hz), 2.88 (3H, s), 2.41 (3H, s), 2.37 (3H, s), 2.31 

(3H, s) 
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MS (ESI) m/z: 494 ([M+Hf ), 492 ([M-H]") 
EXAMPLE 309 

2-(4-r5.7-DIMETHYL-2-(METHYLSULFANYLV3H-IMIDAZOr4.5-fc1PYRIDIN-3- 
YUPHENYL>ETHYL(4-METHYLPHENYL)SULFONYLCARBAMATE 
5 The title compound was prepared according to tine procedure described in Example 

128 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethyl (4- 
methylphenyl)sulfonylcarbamate. 

'H-NMR (CDCI3) 5: 7.92 (2H, d, J=8.4 Hz), 7.36-7.22 (6H, m), 6.88 (1H, s), 4.32 (2H, t, J=6.6 
Hz), 2.93 (2H, t, J=6.6 Hz), 2.72 (3H, s), 2.62 (3H, s), 2.48 {3H. s), 2.41 (3H, s) 
1 0 MS (ESI) m/z: 51 1 {[M+H]^), 509 ([M-H]") 
EXAMPLE 310 

2-(4-r5.7-DIMETHYL-2-(METHYLSULFONYLV3H-IIVIIDAZOr4.5-b1PYRIDIN-3- 
YUPHENYL>ETHYL (4-METHYLPHENYL)SULFONYLCARBAMATE 

To a stirred solution of 2-{4-[5,7-dimethyl-2-(methylsulfanyl)-3H-imidazo[4,5- 

15 /b]pyridin-3-yl]phenyl}ethyl (4-methylpinenyl)sulfonylcarbamate (100 mg, 0.20 mmol) in AcOH 
(1 ml) was added a solution of KMn04 (62 mg. 0.39 mmol) in water (2 ml) at room 
temperature. After 1 hour, the mixture was poured into ice-sat. NaHCOs aq. and extracted 
with CH2CI2. The organic layer was dried over MgS04, and the filtered. After concentration in 
vacuo, the residue was purified by preparative TLC (CHaClz/MeOH = 10/1) to afford 70 mg 

20 (66%) of the title compounds. 

^H-NMR (CDCI3) 5: 7.91 (2H, d, J=8.4 Hz), 7.47 (2H, d, J=8.2 Hz), 7.34-7.26 (4H, m), 7.08 
(1H, s), 4.35 (2H, t, J=6.7Hz), 3.45 (3H,s), 2.96 (2H, t, J=6.7 Hz), 2.68 (3H, s), 2.55 (3H, s), 
2.42 (3H, s) 

MS (ESI) m/z: 543 ([M+H]""), 541 ([M-H]") 
25 EXAMPLE 311 

5-ACETYL-2-(METHYLAMiNO)-1-(4-(2-r(U(4-METHYLPHENYL)SULFONYUAMINO) 
CARBONYL)AMIN01ETHYUPHENYL)-1H-BENZIMlDAZOLE 

The title compound was prepared according to the procedure described in Example 

129 from A/-{[(2-{4-[(4-acetyl-2-aminophenyl)amino]phenyl}ethyl)amino]carbonyl}-4- 
30 methylbenzenesulfonamide. 

^H-NMR (CDCI3) 5: 8.06 (1H, s), 7.75-7.66 (3H, m), 7.38-7.26 (6H, m), 6.89 (1H, d, J=8.3 Hz), 
6.60 (1H, br.s), 3.55 (2H, dd, J=12.5 and 6.6Hz), 3.08 (3H, s), 2.91 (2H, t, J=6.6 Hz), 2.61 
(3H, s), 2.38 (3H, s) 

MS (ESI) m/z: 506 ([M+Hf), 504 ([M-H]") 
35 EXAMPLE 312 

2-f4-r6-CHLORO-2-(3-PYRIDINYLV5-(TRlFLUOROMETHYLV1H-BENZlMIDAZOL-1- 
YL1PHENYLVETHYLr4-METHYLPHENYL^SULFONYLCARBAMATE 
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STEP 1 . 2-(4-r6-CHLORO-2-(3-PYRIDINYLV5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL- 

1- YL1PHENYL)ETHANOL 

The title compound was prepared according to tine procedure described in Example 
138 from 2-(4-{[2-amino-5-chloro-4-{trifluoromethyl) phenyl]amino}phenyl)etlianol. 
5 'H-NIVIR (CDCI3) 5: 8.70 (1H, dd, J=2.2 and 0.7 Hz), 8.62 (1H, dd, J=4.5 and 1.7 Hz), 8.23 
{1H, s), 8.01-7.97 (1H, m), 7.45 (2H, dd, J=6.5 and 2.2 Hz), 7.37-7.24 (7H, m), 3.97 (2H, t, 
J=6.6 Hz), 2.99 (2H, t, J=6.6 Hz) 
MS (ESI) m/z: 418 ([M+Hf), 476 ([M+CFsCOsD 

STEP 2. 2-M-r6-CHLORO-2-(3-PYRlDINYLV5-(TRIFLUOROMETHYU-1 H-BENZIIVIIDAZOL- 
10 1-YL1PHENYL>ETHYL(4-IVlETHYLPHENYL^SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[6-chloro-2-(3-pyridinyl)-5-{trifluoromethyl)-1 H-benzimidazol-l -yl]phenyl}ethanol. 

'H-NMR (CDCI3) 8: 8.73 (1H, dd, J=4.9 and 1.8 Hz), 8.40-8.36 (1H, m), 8.23 (1H, s), 7.91 (1H, 

dd, J=2.2 and 0.7 Hz), 7.84-7.80 (2H, m), 7.49-7.43 (2H, m), 7.31-7.17 (6H, m), 4.44 {2H, t, 
15 J=6.2 Hz), 3.02 (2H, t, J=6.2 Hz), 2.41 (3H, s) 

MS (ESI) m/z: 615 {[M+Hf ), 613 ([M-H]") 

EXAMPLE 313 

2- (4-r6-CHLORO-2-(4-PYRIDINYLV5-(TRIFLUOROMETHYLV1H-BENZ!MIDAZOL-1- 
YUPHENYUETHYL(4-METHYLPHENYUSULFQNYLCARBAMATE 

20 STEP 1 ■ 2-M-[6-CHLORO-2-f4-PYRIDINYLV5-(TRIFLUOROIV1ETHYLV1H-BENZIMIDAZOL- 

1-YL1PHENYUETHANOL 

The title compound was prepared according to the procedure described in Example 

138 from 2-(4-{[2-amino-5-chioro-4-(trifluoromethyl) phenyl]amino}phenyl)ethanol. 

^H-NIV!R (CDCis) 5: 8.60 (2H, dd, J=4.6 and 1 .7 Hz), 8.25 (1 H, s), 7.49-7.44 (4H, m), 7.37 (1 H, 
25 s), 7.27-7.23 (2H, m), 4.00 (2H, t, J=6.4 Hz), 3.02 (2H, t, J=6.4 Hz) 

MS (ESI) m/z: 418 ([M+HD, 476 ([M+CFaCOs]') 

STEP 2. 2-(4-f6-CHLORO-2-(4-PYRIDINYLV5-(TRIFLUOROMETHYU-1 H-BENZIMIDAZOL- 
1-YL1PHENYL>ETHYU4-METHYLPHENYUSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
30 3 from 2-{4-[6-chloro-2-(4-pyridinyl)-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyi}ethanol. 

'H-NMR (CDCI3) 5: 8.60 (2H, dd, J=4.8 and 1.5 Hz), 8.27 (1H, s), 7.89 (2H, d, J=8.3 Hz), 
7.44-7.18 (9H, m), 4.39 (2H, t, J=6.4 Hz), 3.03 (2H, t, J=6.4 Hz), 2.40 (3H, s) 
MS (ESI) m/z: 615 ([M+H]'), 613 ([M-H]") 
EXAMPLE 314 

35 2-l4-r6-CHLORO-2-(2-METHYLPHENYU-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1- 
YL1PHENYL)ETHYLf4-METHYLPHENYL^SULFONYLCARBAMATE 

STEP 1 . 2-(4-r6-CHLORQ-2-(2-METHYLPHENYLV5-fTRIFLUOROMETHYL)-1 H- 
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BENZIMIDAZOL-1 -YUPHENYUETHANQL 

The title compound was prepared according to the procedure described in Example 
138 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl) phenyl]amino}phenyl)ethanol. 
'H-NMR (CDCI3) 5: 8.22 (1H, s), 7.47 (1H, s), 7.33-7.10 (8H, m), 3.89 (2H, t, J=6.4 Hz), 2.89 
5 (2H, t, J=6.4 Hz), 2.20 (3H, s) 
MS (ESI) m/z: 431 ([IVI+Hf) 

STEP 2. 2-f4-r6-CHLORO-2-r2-IViETHYLPHENYL)-5-(TRIFLUOROMETHYLV1 H- 

BENZIMIDAZOL-1-YL1PHENYUETHYL(4-METHYLPHENYL^SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
10 3 from 2-{4-[6-chloro-2-{2-methylphenyl)-5-(trifiuoromethyl)-1H-benzimidazol-1- 

yI]phenyl}ethanol. 

'H-NMR (CDCI3) 5: 8.24 (1H, s), 7.78 (2H, d, J=8.2 Hz), 7.46 (1H, s), 7.35-7.09 (8H, m), 7.00 
(2H, d, J=8.4 Hz), 4.27 (2H, t, J=6.8 Hz), 2.88 (2H, t, J=6.8 Hz), 2.41 (3H, s), 2.11 (3H, s) 
MS (ESI) m/z: 628 ([M+H]^), 489 ([M+CHaCOz]') 
15 EXAMPLE 315 

2-f4-r6-CHLORO-2-f1.3-THIAZOL-2-YLV5-(TRIFLUOROMETHYL)-1H-BENZIMIDAZOL-1- 
YUPHENYL)ETHYLf4-METHYLPHENYL)SULFONYLCARBAMATE 

STEP 1 ■ 2-(4-r6-CHLORO-2-(1 ■3-THiAZOL-2-YLV5-(TRIFLUOROMETHYL)-1 H- 

BENZIMIDAZOL-1 -YUPHENYUETHANQL 
20 The title compound was prepared according to the procedure described in Example 

138 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyi) phenyi]amino}phenyl)ethanol. 

'H-NMR (CDCI3) 5: 8.23 (1H, s), 7.75 (1H, d, J=3.1 Hz), 7.47-7.45 (3H, m), 7.36-7.27 (3H, m), 

3.99 (2H, t, J=6.4 Hz), 3.03 (2H, t, J=6.4 Hz) 

MS (ESI) m/z: 424 ([M+Hf ), 482 ([M+CH3CO2]") 
25 STEP 2. 2-l4-r6-CHLORQ-2-(1 .3-THIAZOL-2-YL)-5-(TRIFLUOROMETHYL)-1H- 

BENZIMIDAZ0L-1-YL1PHENYL)ETHYLf4-METHYLPHENYL)SULF0NYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[6-chloro-2-(1 ,3-thiazol-2-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethanol. 

30 ^H-NMR (CDCI3) 5: 8.23 (1H, s), 7.91 (2H, d, J=8.4 Hz), 7.74 (1H, d, J=3.1 Hz), 7.46 (1H, d, 
J=3.1 Hz), 7.38-7.26 (7H, m), 4.40 (2H, t, J=6.8 Hz), 3.04 (2H, t, J=6.8 Hz), 2.42 (3H, s) 
MS (ESI) m/z: 621 ([M+H]*), 619 ([M-H]') 
EXAMPLE 316 

2-f4-r6-CHLORO-2-(aH-IMIDAZOL-4-YL)-5-(TRIFLUOROMETHYL)-1H-BENZIMID/^OL-1- 
35 YUPHENYUETHYL(4-METHYLPHENYL)SULF0NYLCARBAMATE 

STEP 1 . 2-f4-r6-CHLORO-2-(aH-IMIDAZOL-4-YLV5-(TRIFLUO ROMETHYL)-1H- 

BENZIMIDAZOL-1-YL1PHENYLIETHANOL 
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The title compound was prepared according to the procedure described in Example 
138 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl) phenyl]amino}phenyl)ethanol. 
'H-NMR (CDCl3/CD30D=4/1) 5: 8.09 (1H, s), 7.65 (1H, s), 7.50 (2H, d, J=8.7 Hz), 7.33 (2H, d, 
J=8.2 Hz), 7.25 (1H, s), 6.91 (1H. s), 3.93 (2H, t, J=6.4 Hz), 3.00 (2H, t, J=6.4 Hz) 
MS (ESI) m/z: 407 ([M+Hf ), 405 ([M-H]") 

STEP 2. 2-l4-r6-CHLORO-2-(aH-IMIDAZOL-4-YLV5-(TRIFLUORQMETHYL)-1 H- 
BENZIMIDAZOL-1-YUPHENYUETHYL(4-METHYLPHENYUSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[6-chloro-2-(n/-/-imidazol-4-yl)-5-(trifluoromethyl)-1 /-/-benzimidazol-1- 

yl]phenyl}ethanol. 

MS (ESI) m/z: 604 ([M+H]'), 602 ([M-H]") 
EXAMPLE 317 

2-r4-f5.6-DIMETHYL-1H-BENZIMIDAZOL-1-YL)PHENYL1ETHYL (4-METHYLPHENYL) 
S U LFO N YLCARBAMATE 

STEP.a4-(2-HYDROXYETHYL)PHENYLBORONIC ACID 

To a stirred solution of 4-bromophenethylalcohol (5.00 g, 24.9 mmol) in THF (80 ml) 
was added a solution of 1.5M n-BuLi in hexane (39.8 ml, 59.7 mmol) at -78 °C over 30 min. 
After 1 hour, a solution of B(0''Pr)3 (8.61 ml, 37.3 mmol) in THF (20 ml) was added slowly to 
the mixture at -78 °C. The resultant mixture was warmed to room temperature, and treated 
with 2M HCI (100 ml) for 1 hour. This was extracted with CH2CI2 and dried over MgS04, then 
filtered. After evaporation in vacuo, the residue was purified by silica-gel column 
chromatography eluting with CHaCls/MeOH = 20/1 to afford 2.61 g (63%) of the title 
compound. 

^H-NMR (CD3OD) 5: 7.64-7.48 (2H, m), 7.19-7.13 (2H, m), 3.70 (2H, t, J=7.2 Hz), 2.77 (2H, t, 
J=7.2 Hz) 

MS (ESI) m/z: 165 ([M-H]') 

STEP 2. 4-f2-rar(4-METHYLPHENYL)SULFONYU 
AMINCTCARBONYUOXYIETHYUPHENYLBORONIC ACID 

4-(2-hydroxyethyl)phenylboronic acid (1.00 g, 6.02 mmol) was treated with pTsNCO 
(1 .01 ml, 6.63 mmol) and pyridine (90 ml) at room temperature for 2 hours. The mixture was 
poured into ice-2M HCI and extracted with EtOAc. The organic layer was dried over MgS04, 
and filtered. After removal of solvent, the residue was purified by silica-gel column 
chromatography eluting with CHzCb/MeOH = 20/1 to afford 2.20 g (quant.) of the title 
compound. 

^H-NMR (DMSO-ds) 5: 11.95 (1H, br.s), 7.97 (1H, s), 7.75-7.67 (2H, m), 7.40 (2H, d, J=8.6 
Hz), 7.13 (2H, d, J=7.7 Hz), 4.18 (2H, t, J=6.6 Hz), 2.81 (2H, t, J=6.6 Hz), 2.40 (3H, s) 
MS (ESI) m/z: 381 ([M+NH4]*), 362 ([M-H]") 
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STEP 3. 2-r4-(5.6-DiMETHYL-1H-BENZIMIDAZOL-1-YnPHENYL1ETHYL {4^ 

METHYLPHENYDSULFONYLCARBAMATE 

A mixture of 4-{2-[({[(4- 

methylpheny!)sulfonyl]amino}carbonyl)oxy]ethyl}phenylboronic acid (100 mg, 0.28 mmol), 5,6- 
5 dimethylbenzimidazole (40 mg, 0.28 mmol), Cu(0Ac)2 (60 mg, 0.33 mmol), triethylamine (115 
□I, 0.83 mmol), MS4A (100 mg), and CH2CI2 (4 ml) was stirred at room temperature for 1 
week. After filtration through a bed of celite, the filtrate was diluted with CH2CI2, and washed 
with water. The organic fraction was dried over MgS04 and filtered. After concentration 
under reduced pressure, the residue was purified by preparative TLC (CH2Cl2/IVleOH = 10/1) 

1 0 to afford 28 mg (22%) of the title compound. 

^H-NMR (CDCI3) 5: 7.82 (2H, d, J=8.4 Hz), 7.72 (1H, s), 7.57 (1H, s), 7.33 (2H, d, J=8.1 Hz), 
7.12 (2H, d, J=8.4 Hz), 7.07 (IN, s), 7.01 {2H, d, J=8.4 Hz), 4.39 (2H, t, J=6.1 Hz), 2.94 (2H, t, 
J=6.1 Hz), 2.42 (3H, s), 2.39 (3H, s), 2.26 (3H, s) 
MS (ESI) m/z: 464 ([M+H]*), 462 ([M-H]") 

15 EXAMPLE 318 

6-CHLORO-5-CYANO-2-ETHYL-1-(4-{2-r(lf(4-METHYLPHENYLSULFONYL1AMINOI 

CARBONYDAMINOIETHYUPHENYLVIH-BEVZIMIDAZOLE 

STEP 1 ■ 6-Chloro-1 -r4-(2-chloroethvlbhenvn-2-ethvl-1 H-benzimidazole-S-carbonitrile 

The title compound was prepared according to the procedure described in step 7 of 

20 Example 1 from 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-5-carbonitrile 
(Example 111, step 4). 

'h-NMR (CDCI3) 5 8.07 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.19 (1H, s), 
3.83 (2H, t, J=7.1 Hz), 3.22 (2H, t, J=7.1 Hz), 2.79 (2H, q, J=7.5 Hz), 1.37 (3H, t, J=7.5 Hz). 
STEP 2. l-r4-(2-Azidoethvnphenvl1-6-chloro-2-ethvl-1H-benzimidazole-5-carbonitrile 
25 The title compound was prepared according to the procedure described in step 8 of 

Example 1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole-5-carbonitrile 
(step 1 ). 

'h-NMR (CDCI3) 5 8.07 (1H, s), 7.49 (2H, d, J=8.4 Hz). 7.29 (2H, d, J=8.4 Hz), 7.18 (1H, s), 
3.64 (2H, t, J=7.0 Hz), 3.04 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.6 Hz), 1.36 (3H, t, J=7.6 Hz). 
30 STEP 3. 1 -r4-(2-Aminoethvnphenvl1-6-chloro-2-ethvl-1 /-/-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazoie-5-carbonitrile 
(step 2). 

'h-NMR (CDCI3) 5 8.06 (1H, s), 7.46 (2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.1 Hz), 7.19 (1H, s), 
35 3.09 (2H, t, J=7.1 Hz), 2.89 (2H, t, J=7.1 Hz), 2.79 (2H, q, J=7.6 Hz), 1 .36 (3H, t, J=7.6 Hz). 
STEP 4. 6-Chloro-5-cvano-2-ethvl-1-f4-(2-rar(4- 

methviphenvl)sulfonvnamino>carbonvnamino1ethvl>Dhenvn-1H-ben zimidazole 
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The title compound was prepared according to the procedure described in step 10 
of Example 1 from 1-[4-(2-aminoethyl)phenyl]-6-ctiloro-2-ethyl-1H-benzimidazole-5- 
carbonitrile (step 3). 

mp 219-224 °C; IR (KBr) v: 3388, 2229, 1708, 1618, 1514, 1466, 1344, 1161, 1089 cm"^ 
MS (ESI) m/z 522 (M+Hf, 520 (M-H)'; ^H-NMR (DMSO-de) 5 8.38 (1H, s), 7.77 (2H, d, J=8.2 
Hz), 7.31-7.49 (6H, m), 7,32 (1H, s), 6.53 (1H, br.s), 3.26-3.28 (2H, m), 2.69-2.81 (4H, m), 
2.35 (3H, s), 1.25 (3H, t, J=7.6 Hz). 
EXAMPLE 319 

6-CHLORO-5-rDIMETHYLAIVllNQ)-2-ETHYL-1-f4-(2-r((r(4- 

METHYLPHENYL1SULFONYUAMINO) CARB0NYUAMIN01ETHYUPHENYL)-1 H- 

BENZIMIDAZOLE 

STEP 1 ■ A/-(6-chloro-1-r4-(2-chloroethvl)phenvn-2-ethvl-1H-benzimidazol-5-vl>-A/.A/- 
dimethvlamine 

A mixture of 6-Chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1/-/-benzimidazol-5-ylamine 
(Example 110, step 6, 100 mg, 0.3 mmol) and NaBH4 (153 mg, 4 mmol) in THE (5 ml) was 
added to the mixture of 38% folmaldehyde (0.5 mi, 5.6 mmol) and 3M aqueous H2SO4 (0.4 
ml, 0.12 mmol) at 0 °C, The mixture was stirred at room temperature for 5 h. The reaction 
mixture was poured Into water, and extracted with ethyl acetate (100 ml). The organic layer 
was washed with brine (50 ml), then dried (Na2S04). After removal of solvent, the crude 
product was purified by flash column chromatography eluting with hexane/ethyl acetate (1:2) 
to afford 48 mg (46%) of the title compound as white solids. 
MS (El) m/z: 361 (M^^' 

^H-NMR (CDCI3) 8: 7.54 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.13 (1H, s), 
3.82 (2H, t, J=7.0 Hz), 3.19 (2H, t, J=7.0 Hz), 2.82 (6H, s), 2.75 (2H, q, J=7.6 Hz), 1.35 (3H, t, 
J=7.6 Hz). 

STEP 2. /V-(1-r4-(2-azidoethvnphenvn-6-chloro-2-ethvl-1H-benzimidazol-5-vl!-A/,/V- 
dimethvlamine 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from A/-{6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}-N,A/- 
dimethylamine (step 1). 

^H-NMR (CDCI3) 8: 7.54 (1H, s), 7.43 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.2 Hz), 7.12 (1H, s), 
3.62 (2H, t, J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.82 (6H, s), 2.75 (2H, q, J=7.6 Hz), 1.34 (2H, t. 
J=7.6 Hz). 

STEP 3. A/-(1-r4-(2-amlnoethvi)phenvn-6-chloro-2-ethvl-1 H-benzimid azol-5-vl)-/V.A/- 
dimethvlamine 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from A/-{1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl}-/V,/V- 
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dimethylamine (step 2). 

^H-NMR (CDCI3) 5: 7.54 (1H, s), 7.41 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.1 Hz), 7.13 (1H, s), 
3.08 (2H, t, J=6.9 Hz), 2.87 (2H, t, J=6.9 Hz), 2.82 (6H, s), 2.75 (2H, q, J=7.6 Hz), 1.35 (3H, t, 
J=7.6 Hz). 

STEP 4. 6-chloro-5-(dimethvlamino)-2-ethvl-1-f4-(2-r(ir(4- 
methvlphenvi)sulfonvl1arriino>carbonvl)aiTiino1ethvl!phenvn-1H-b enzimidazole 

The title compound was prepared according to tine procedure described in step 10 
of Example 1 from /V-{1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1/-/-benzimidazol-5-yl}-/V,/V- 
dimethylamine (step 3). 
m.p.: 108-114 °C. 

MS (ESI) m/z : 540 (MH"), 538 ([M-H]"). 

'h-NMR (CDCI3) 5: 7.73 (2H, d, =8.0 Hz), 7.54 (1H, s), 7.25-7.39 (6H, m), 7.11 (1H, s), 6.73 
(1H, br.s), 3.58 (2H, q, J=6.9 Hz), 2.94 {2H, t, J=6,9 Hz), 2.71-2.82 (8H, m), 2.40 (3H, s), 1.33 
(3H, t, J=7.6 Hz). 
EXAMPLE 320 

6-CHLORO-2-ETHYL-5-(METHYLAMINOV1-(4-(2-r(fr(4- 

METHYLPHENYLISULFONYUAMINO) CARBONYDAMINOIETHYUPHENYU-I H- 

BENZIMIDAZOLE 

STEP 1 ■ 6-chloro-1-r4-(2-chloroethvl)phenvn-2-ethvl-1H-benzimidazol-5-vlformamide 

A solution of acetic anhydride (0.14 ml) in THF (5 ml) was added formic acid (0.06 
ml, 1 .65 mmol) at 0 °C under nitrogen and the mixture was stirred at 60 °C for 2 h. Then the 
mixture was recooled to 0 'C and was added 6-Chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H- 
benzimidazol-5-ylamine(Example 110, step 6, 100 mg, 0.3 mmol) in THF (2 ml). The mixture 
was stirred at room temperature for 2 h. The volatile component was removed under reduced 
pressure, and the residue was dissolved with ethyl acetate (100 ml). The organic layer was 
washed with 2N aqueous NaOH (50 ml), brine (50 ml), then dried (Na2S04). After removal of 
solvent, the crude product was purified by flash column chromatography eluting with 
hexane/ethyl acetate (1 :10) to afford 68 mg (67%) of the title compound as pale yellow solids. 
MS (El) m/z: 361 (M^"' 

'h-NMR (CDCI3) 5: 8.53-8.76 (1H, br.s), 7.66 (1H, s), 7.44-7.48 (2H, m), 7.26-7.31 (2H, m), 
7.18 (1H, s), 3.83 (2H, t, J=6.9 Hz), 3.20 (2H, t, J=6.9 Hz), 2.78 (2H, q, J=7.4 Hz), 1.32-1.39 
(3H, m). 

STEP 2. N-^6-chloro-1-r4-(2-chloroethvl)phenvl1-2-ethvl-1H-benzimidazol-5-vl}- /V-methvlamine 
A solution of (6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5- 
ylformamide, step 1, 112 mg, 0.3 mmol) in THF (15 ml) was added MeaS BH3 (0.07 ml, 0.77 
mmol) under nitrogen at room temperature. The mixture was refluxed for 1 h. Then the 
mixture was cooled to room temperature and was added methanol (3 ml) and 2N aqueous 
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HCI (12 ml). The mixture was stirred at 70 °C for 30 min. Tiie volatile component was 
removed under reduced pressure, and the residue was dissolved with ethyl acetate (100 ml). 
The organic layer was washed with saturated aqueous NaHCOa (50 ml), brine (50 ml), then 
dried (Na2S04). After removal of solvent, the crude product was purified by flash column 
chromatography eiuting with hexane/ethyl acetate (1:4) to afford 93 mg (87%) of the title 
compound as white solids. 
MS (El) m/z: 347 (M^> 

'h-NMR (CDCI3) 5: 7.42 (2H, d. J=8.2 Hz), 7.29 (2H, d, J=8.2 Hz), 7.04 (1H, s), 7.03 (1H, s), 
3.81 (2H, t, J=6.9 Hz), 3.18 (2H, t, J=6.9 Hz), 2.95 (3H, s), 2.75 (2H, q, J=7.6 Hz), 1.34 (3H, t, 
J=7.6 Hz). 

STEP 3. A/-I1 -r4-(2-azidoethvl)phenvn-6-chloro-2-ethvl-1 H-benzimidazol-5-vl>-A/-methvlamine 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from W-{6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}-N- 
methylamine (step 2). 

'h-NMR (CDCI3) 5: 7.42 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.04-7.03 (2H, m), 4.19 
(1H, br.s), 3.61 (2H, t, J=7.0 Hz), 3.00 (2H, t, J=7.0 Hz), 2.95 (3H, s), 2.75 (2H, q, J=7.6 Hz), 
1.33 (3H, t, J=7.6 Hz). 

STEP 4. A/-f 1 -r4-(2-aminoethvl)phenvn-6-chloro-2-ethvl-1 /-/-benzimidazol-5-vl)-A/-methvlamine 
The title compound was prepared according to the procedure described in step 7 of 
Example 37 from A/-{1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl)-A/- 
methylamine (step 3). 

'h-NMR (CDCI3) 5: 7.39 (2H, d, J=8.4 Hz), 7.25 (2H, d, J=8.4 Hz), 7.06 (1H, s), 7.03 (1H, s), 
3.64 (2H, br.s), 3.15 (2H, t, J=7.2 Hz), 2.94-2.99 (5H, m), 2.73 (2H, q, J=7.5 Hz), 1.32 (3H, t, 
J=7.5 Hz). 

STEP 5. 6-chloro-2-ethvi-5-(methvlamino)-1-r4-f2-rar(4- 
methvlphenvnsulfonvnaminolcarbonvl)amino]ethvl)phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from A/-{1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl}-A/- 
methylamine (step 4). 
m.p.: 95-100 °C. 

MS (ESI) m/z : 526 (MH^), 524 ([M-H]"). 

^H-NMR (CDCI3) 5: 7.73 (2H, d, J=8.4 Hz), 7.23-7.36 (7H, m), 7.03 (1H, s), 3.57 (2H, t, J=6.6 
Hz), 2.89-2.94 (5H, m), 2.73 (2H, q, J=7.4 Hz), 1.32 (3H, t, J=7.4 Hz). 
EXAMPLE 321 

4-CYANO-2-ETHYL-1-(4-f2-rar(4-METHYLPHENYL)SULFONYL1AMINO} 

CARBQNYL^AMIN01ETHYL>PHENYU-1H-BENZIMIDAZOLE 

STEP 1. 3-chloro-2-nitrobenzamide 
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A mixture of 3-chloro-2-nitro-benzoic acid (1 g, 4.9 nrnnol) and thionyl chloride (9 mi) 
was stirred at 80 °C for ^h. The thionyl chloride was removed under reduced pressure, and 
the residue was dissolved with dichloromethane {15 ml). The mixture was cooled to 0 °C and 
was added 30% aqueous NHS (2 ml) dropwise. The mixture was stirred at 0 °C for 25 min. 
The reaction mixture was poured into water and extracted with ethyl acetate (300 ml). The 
organic layer was washed with saturated aqueous NaaCOa (100 ml), and brine (100 ml). This 
organic phase was dried (Na2S04) and concentrated under reduced pressure to give 1.2 g 
(quant.) of the title compound as pale orange solids. 
'h-NMR (CDCI3) 6: 7.68-7.92 (3H, m). 
STEP 2. 3-chloro-2-nitrobenzonitrile 

A solution of 3-chloro-2-nitrobenzamide (step 1 , 1 .2 g, 4.9 mmol) in DMF (8 ml) was 
added thionyl chloride (2 ml, 24.8 mmol) in DMF (3 ml) dropwise at room temperature. The 
mixture was stirred at 120 °C for 2.5 h. The mixture was poured into ice-water and extracted 
with ethyl acetate (200 ml). The organic layer was washed with saturated aqueous NaHCOa 
(100 ml), brine (100 ml), then dried (MgS04), and concentrated. The residue was purified by 
flash chromatography eluting with hexane/ethyl acetate (3:1/ 1:2) to give 1 g (quant.) of the 
title compound as pale yellow solids. 
^H-NMR (CDCI3) 5: 7.61-7.68 (1H, m), 7.74-7.78 (2H, m). 
STEP 3. 2-r4-(3-Cvano-2-nitroanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 3-chloro-2-nitrobenzonitrile (step 2) and 4-aminophenylethyl alcohol. 
MS (El) m/z: 283 (M^' 

'h-NMR (CDCI3) 5: 9.37 (IH, br.s), 7.15-7.41 (7H, m), 3.91 (2H, t, J=6.4 Hz), 2.91 (2H, t, 
J=6.4 Hz). 

STEP 4. 2-amino-3-r4-(2-hvdroxvethvl)anilino1benzonitrile 

The title compound was prepared according to the procedure described in step 2 of 
Example 40 from 2-[4-{3-Cyano-2-nitroanilino)phenyl]ethanol (step 3). 
MS (El) m/z: 253 (M"'' 

^H-NMR (CDCI3) 5: 7.22-7.28 (2H, m), 7.10 (2H, d, J=8.4 Hz), 6.69-6.75 (3H, m), 5.13 (IH, 

br.s), 4.54 (2H, br.s), 3.84 (2H, t, J=6.4 Hz), 2.80 (2H, t, J=6.4 Hz). 

STEP 5. 2-[4-(4-cvano-2-ethvl-1/-/-benzimidazol-1-vl')phenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-amino-3-[4-(2-hydroxyethyl)anilino]benzonitrile (step 4). 
TLC, Rf = 0.6, hexane : ethyl acetate (1:1). 

STEP 6. 2-ethvl-1 -r4-(2-hvdroxvethvnphenvl1-1 H-benzimidazole-4-c arbonitrile 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(4-cyano-2-ethyi-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 5). 
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MS (El) m/z: 291 (M^'' 

^H-NMR (CDCI3) 6: 7.58 (1H, d, J=6.3 Hz), 7.49 (2H, d, J=8.3 Hz), 7.19-7.32 (4H, m), 4.01 
(2H, t, J=6.4 Hz), 3.02 (2H, t, J=6.4 Hz), 2.86 (2H. q, J=7.6 Hz), 1.34 (3H, t, J=7.6 Hz). 
STEP 7. 1-r4-(2-chloroethvnDhenvn-2-ethvl-1 H-benzimidazole-4-carbonitrile 

The title compound was prepared according to tine procedure described in step 7 of 
Example 1 from 2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-4-carbonitrile (step 6). 
'h-NMR (DMSO-de) 8: 7.72 {1H, dd, J=1.2 Hz, 7.4 Hz), 7.51-7.60 (4H, m), 7.30-7.42 (2H, m), 
3.97 (2H, t, J=7.0 Hz), 3.18 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.6 Hz), 1.26 (3H, t, J=7.6 Hz). 
STEP 8. 1 -r4-(2-azidoethvnphenvn-2-ethvi-1 H-benzimidazole-4-carbonitrile 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 1-[4-(2-chioroethyl)phenyl]-2-ethyl-1 H-benzimidazoie-4-carbonitrile (step 7). 
'h-NMR (CDCI3) 5: 7.59 (1 H, dd, J=1 .2 Hz, 7.3 Hz), 7.48 (2H, d, J=8.0 Hz), 7.19-7.32 (4H, m), 
3.63 (2H, t, J=6.6 Hz), 3.03 (2H, t, J=6.6 Hz), 2.84 (2H, q, J=7.6 Hz), 1.31 (3H, t, J=7.6 Hz). 
STEP 9. 1-[4-f2-aminoethvnphenvn-2-ethvl-1 H-benzimidazole-4-carbonitrile 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazoIe-4-carbonitrile (step 8). 
'h-NMR (CDCI3) 5; 7.58 (1H, dd, J=1.3 Hz, 7.4 Hz), 7.44 (2H, d, J=8.2 Hz), 7.19-7.32 (4H, m), 
3.08 (2H, t, J=6.7 Hz), 2.81-2.93 (4H, m), 1.33 (3H, t, J=7.5 Hz).. 
STEP 10. 4-cvano-2-ethvl-1-(4-f2-rar(4- 

methviphenvhsulfonvnamino>carbonvnamino1ethvl>phenvn-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 1-[4-(2-aminoethyl)phenyl]-2-ethyl-1H-benzimidazole-4-carbonitrile (step 
9). 

m.p.; 95-103 °C. 

IR (KBr) v: 2225, 1676, 1516, 1433, 1340, 1161, 1091, 794, 663 cm"''. 
MS (ESI) m/z : 488 (MH"), 486 ([M-H]-). 

'h-NMR (CDCIa) 5: 7.72 (2H, d, J=8.1 Hz), 7.59 (1H, d, J=7.0 Hz), 7.42 (2H, d, J=8.1 Hz), 
7.18-7.32 (6H, m), 6.72 (1H. br.s), 3,57 (2H, t, J=7.1 Hz), 2.96 (2H, t, J=7.1 Hz), 2.85 (2H, q, 
J=7.6 Hz), 2.41 (3H, s), 1.33 (3H, t, J=7.6 Hz). 
EXAMPLE 322 

2-ETHYL-1-f4-(2-rar(4-METHYLPHENYL1SULFQNYL1AMINO> 

CARB0NYnAMIN01ETHYLyPHENYLV1H-BENZiMIDAZ0LE-4- CARB0XAMIDE 

STEP 1 ■ 2-ethvl-1-(4-f2-r(l[(4-methvlohenvnsulfonvl1amino>carbonvnamino1ethvl>phenvO-1 H- 

benzimidazole-4-carboxamide 

To a stirred suspension of 2-{4-[(3-amino-4,6-dimethyl-2- 
pyridinyl)amino]phenyl}ethanol (step 4, 820 mg, 3.3 mmol) in toluene (30 ml) was added 
dropwise propionyl chloride (630 mg, 6.8 mmol) at 0 °C, and the reaction mixture was refluxed 
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for 1.5 h. After cooling, the mixture was poured into water (50 ml) and extracted with ethyl 
acetate (100 ml). The organic layer was washed with 2N aqueous NaOH (50 ml) and brine 
(50 ml), then dried (Na2S04). The solvent was removed under reduced pressure and the 
residue was dissolved with THF(20 ml) and methanol (20 ml). The mixture was added 4N 
5 aqueous LiOH (10 m!) and stirred at room temperature for 14 h. The mixture was 
evaporated. The residue was dissolved with ethyl acetate (100 ml) and washed with water 
(50ml). The organic layer was washed with brine (50 ml), and dried (Na2S04). After removal 
of solvent, the crude product was purified by flash column chromatography eluting with 
hexane/ethyl acetate (1:2 /1:5 /0:1) to afford 260 mg (26%) of the title compound as white 
10 solids. 

MS (El) m/z: 309 (M"' 

^H-NMR (CDCI3) 5: 9.81 (1H, br.s), 8.13 (1H, dd, J=2.G Hz, 7.0 Hz), 7.47 (2H, d, J=8.0 Hz), 

7.25-7.31 (4H, m), 5.99 (1H, br.s), 4.00 (2H, t, J=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 2.82 (2H, q, 

J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 
15 STEP 2. 1 -r4-(2-chloroethvl)phenvl1-2-ethvl-1 /-/-benzimidazole-4-carboxamide 

The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-[4-(6-chloro-2-ethyl-5-nitro-1H-benzimidazol-1-yl)phenyl]ethanol (step 1). 

^H-NMR (DIVlSO-de) 5: 9.29 (1H, br.s), 7.81-7.91 (1H, m), 7.79 (1H, br.s), 7.49-7.60 (4H, m), 

7.24-7.33 (2H, m), 3.97 (2H, t, J=6.8 Hz), 3.18 (2H, t, J=6.8 Hz), 2.80 (2H, q, J=7.5 Hz), 1.27 
20 (3H, t, J=7.5 Hz). 

STEP 3. 1-r4-(2-azidoethvl)phenvl1-2-ethvl-1 ^/-benzimidazole-4-carboxamide 

The title compound was prepared according to the procedure described in step 8 of 

Example 1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole-5-carboxamide 

(step 2). 

25 'h-NMR (DMSO-de) 5:9.29 (1H, br.s), 7.89 (1H, d, J=7.3 Hz), 7.79 (1H, br.s). 7.51-7.59 (4H, 
m), 7.22-7.33 (2H, m), 3.68 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.77 (2H, q, J=7.5 Hz), 
1.27 (3H, t, J=7.5 Hz). 

STEP 4. 1-r4-(2-aminoethvl)phenvn-2-ethvl-1/-/-benzimidazole-4-carboxamide 

The title compound was prepared according to the procedure described in step 7 of 
30 Example 37 from l-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1 H-benzimidazole-5- 
carboxamide (step 3). 

^H-NMR (DMSO-de) 5: 9.30 (1H, br.s), 7.89 (1H, d, J=6.5 Hz), 7.81 (1H, br.s), 7.48-7,49 (4H, 
m), 7.26-7.30 (2H, m), 2.77-2.89 (6H, m), 1 .28 (3H, t, J=6.4 Hz). 

STEP 5. 2-ethvl-1-(4-{2-fai(4-methvlphenvl)sulfonvnamino)carbonvnamino1ethvl>phenvl)-1 H- 
35 benzimidazole-4-carboxamlde 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from l-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazole-5- 
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carboxamide (step 4). 
m.p.: 208-214 °C. 

lR(KBr)v: 3336, 1664, 1589, 1508, 1406, 1342, 1168, 976 cm'\ 
MS (ESI) m/z : 506 (MH*), 504 ([M-H]"). 
5 'h-NMR (DMSO-de) 5: 9.29 (1H, br.s), 7.89 (1H, dd, J=1.3 Hz, 7.2 Hz), 7.75-7.79 (3H, m), 
7.22-7.49 (8H, m), 6.54 (1H, br.s), 2.75-2.83 (4H, m), 2.35 (3H, s), 1.27 (3H, t, J=7.4 Hz). 
EXAMPLE 323 

6-CHLORO-2-ETHYL-1-f4-(2-r({rf4-METHYLPHENYL)SULFONYUAMINO> 
CARB0NYL)AMIN01ETHYUPHENYL)-5-(METHYLSULFQNYLV1H-BENZIMIDAZ0LE 

10 STEP 1. 1.5-dichloro-2-(methvlsulfinvn-4-nitrobenzene 

A mixture of (2,4-dichloro-phenyl)-methyl sulfone (Ono Mitsunori, Nakamura 
Yoshisada, Sato Shingo, Itch Isamu, Chem. Lett, 1988, 395-398.; 3.33 g, 16 mmol) and 
sulfuric acid (cone, 14 ml) was added a mixture of sulfuric acid (4 ml) and nitric acid (fuming, 
2 ml) dropwise under ice-water bath. The mixture was stirred at 55 °C for 1 h. The mixture 

15 was poured onto ice-water and neutralized with 6N aqueous NaOH and then extracted with 
dichloromethane. The organic layer was washed with brine and dried (Na2S04). The solvent 
was removed under reduced pressure and the residue was purified by flash chromatography 
eluting with hexane/ethyl acetate (2:1/ 1:1) to give 3 g (74%) of the title compound as white 
solids. 

20 ^H-NMR (CDCI3) 5: 8.45 (1H, s), 7.65 (1H, s), 2.89 (3H, s). 

STEP 2. 1 .5-dichloro-2-(methvlsulfonvl)-4-nitrobenzene 

A solution of 1,5-dichloro-2-(methylsulfinyl)-4-nitrobenzene (1.0 g, 3.9 mmol) in 

dichloromethane (50 ml) was added 3-Chloroperoxybenzoic acid (1.7 g, 9.8 mmol). The 

mixture was stirred under nitrogen at room temperature for 3 h. The mixture was added 
25 saturated aqueous NaHCOa (20 ml) and extracted with dichloromethane (50 ml). The organic 

layer was washed with brine (50 ml), dried (Na2S04) and concentrated. The residue was 

purified by flash chromatography eluting with hexane/ethyl acetate (2:1) to give 1 g (100%) of 

the title compound as white solids. 

MS (El) m/z: 269 (M*). 
30 'h-NMR (CDCI3) 5: 8.68 (1 H, s). 7.81 (1 H, s), 3.30 (3H, s). 

STEP 3. 2-f4-r5-chloro-4-(methvlsulfonvl)-2-nitroanilinolphenvl>ethanol 

The title compound was prepared according to the procedure described in step 3 of 

Example 1 from 1,5-dichloro-2-(methylsulfonyl)-4-nitrobenzene and 4-aminophenylethyl 

alcohol(step 2). 
35 MS (El) m/z: 370 (M') 

'h-NMR (CDCI3) 5: 9.81 (1H, br.s), 8.99 (1H, s), 7.39 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 

Hz), 7.18 (1H, s), 3.94 (2H, t, J=6.2 Hz), 3.25 (3H, s), 2.95 (2H, t, J=6.2 Hz). 
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STEP4. 2-f4-r2-amino-5-chloro-4-(nnethvlsulfonvl)anilinolphenvl>ethanoi 

The titie compound was prepared according to the procedure described in step 2 of 
Example 40 from 2-{4-[5-chioro-4-(methylsulfonyl)-2-nitroaniiino]phenyl}ethanol (step 3). 
MS (El) m/z: 340(M') 

^H-NMR (CDCI3) 5: 7.50 (1H, s), 7.22 (2H, d, J=8.4 Hz), 7.15 (1H, s), 7.00 (2H, d, J=8.4 Hz), 
5.71 (1H, br.s), 3.88 (2H, t, J=6.4 Hz), 3.67 (2H, br.s), 3.22 (3H, s), 2.86 (2H, t, J=6.4 Hz). 
STEP 5. 2-(4-r6-chloro-2-ethvi-5-(methvlsulfonvn-1 H-benzimidazol-l-vllphenvDethyl 
propionate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-{4-[2-amino-5-chloro-4-(methylsulfonyl)anilino]phenyl}ethanol (step 4). 
TLC, Rf = 0.7, hexane : ethyl acetate (1 :2). 

STEP 6. 2-(4-r6-chloro-2-ethvl-5-(methvlsulfonvl')-1 H-benzimidazol-1 -vIlphenvDethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[6-chloro-2-ethyl-5-(methylsulfonyl)-1 H-benzimidazol-1 -yl]phenyl}ethyi 
propionate (step 5). 
MS (El) m/z: 378 (M*) 

'H-NMR (CDCI3) 5: 8.60 (1H, s), 7.52 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.10 (1H, s), 
3.97-4.04 (2H, m), 3.29 (3H, s), 3.03 (2H, t, J=6.5 Hz), 2.80 (2H, q, J=7.6 Hz), 1.36 (3H, t, 
J=7.6 Hz). 

STEP 7. 6-chloro-1-r4-(2-chloroethvnphenYl1-2-ethvl-1/-/-benzimidazol-5-vl methyl sulfone 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-{4-[6-chloro-2-ethyl-5-(methylsulfonyl)-1 H-benzimidazol-1 -yl]phenyl}ethanol 
(step 6). 

^H-NMR (CDCI3) 8: 8.62 (1H, s), 7.50 (2H, d. J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 7.24 (1H, s), 
3.83 (2H, t, J=7.1 Hz), 3.29 (3H, s), 3.22 (2H, t, J=7.1 Hz), 2.80 (2H, q, J=7.6 Hz), 1.37 (3H, t, 
J=7.6 Hz). 

STEP 8. 1-[4-(2-azidoethvl')phenvl1-6-chloro-2-ethvl-1H-benzimidazol-5-vl methyl sulfone 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl methyl 
sulfone (step 7). 

'h-NMR (CDCI3) 5: 8.62 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.25 (2H, d, J=8.4 Hz), 7.23 (1H, s), 
3.64 (2H, t, J=6.9 Hz), 3.29 (3H, s), 3.04 (2H, t, J=6.9 Hz), 2.80 (2H, q, J=7,6 Hz), 1.36 (3H, t, 
J=7.6 Hz). 

STEP 9. 2-f4-f6-chloro-2-ethvl-5-(methvlsulfonylV1 H-benzimidazol-1 -yllphenvD ethanamine 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl methyl 
sulfone (step 8). 
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^H-NMR (CDCI3) 5: 8.61 (1H, s), 7.47 {2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.24 {1H, s), 
3.29 (3H, s). 3.10 (2H, t, J=7.1 Hz), 2.90 (2H, t, J=7.1 Hz), 2.80 (2H, q, J=7.5 Hz), 1.37 (3H, t, 
J=7.5 Hz). 

STEP 10. 6-chloro-2-ethvl-1-(4-(2-r(ir(4- 
5 methvlphenvl)sulfonvnamino)carbonvnamino]ethvl)phenvl)-5-( methvlsulfonvl)-1H- 
benzimidazoie 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{4-[6-chloro-2-ethyl-5-(methylsulfonyl)-1fV-benzimidazol-1- 
yl]phenyi}ethanamine (step 9). 
10 m.p.: 105-118 °C. 

IR(KBr)v: 2879, 1676, 1518, 1458, 1309, 1142, 1089, 993 cm"^ 
MS (ESI) m/z : 575 (MH*), 573 ([M-H]"). 

'h-NMR(CDCI3)5: 8.59 (1H, s), 7.75 (2H, d, J=8.4 Hz), 7.43 (2H, d, J=8.4 Hz), 7.29-7.33 (4H, 
m), 7.21 (1H, s), 6.69 (1H, br.s), 3.55-3.62 (2H, m), 3.29 (3H, s), 2.96 (2H, t, J=6.9 Hz), 2.80 
15 (3H, q, J=7.5 Hz), 2.41 (3H, s), 1 .34 (3H, t, J=7.5 Hz). 
EXAMPLE 324 

6-CHLORO-2-ETHYL-1-(4-(2-r((f(4-METHYLPHENYL)SULFONYL1AMINQ) 
CARB0NYL)AMIN01ETHYL>PHENYL)-5-fMETHYLSULF0NYL)-1H-BENZIMIDAZ0LE 
SODIUM SALT 

20 The title compound was prepared according to the procedure described in Example 

2 from 6-chloro-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-5-(methylsu!fonyl)-1H- 
benzimidazole (Example 323) 
m.p.: 175-183 °C. 
25 IR(KBr)v: 3375, 1604, 1516, 1458, 1139, 1083, 993 cm'\ 
EXAMPLE 325 

2-f4-r6-CHLORQ-2-ETHYL-5-(METHYLSULFONYLV1H-BENZIMIDAZOL-1- 
YL1PHENYLnETHYL(4-MRTHYLPHENYL)SULFONYLCARBAMATE 

STEP 1. 2-f4-r6-chloro-2-ethvl-5-(methvlsulfonvlV1H-benzimidazol-1-vnphenvl>ethvl (4- 
30 methvlphenvllsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[6-chloro-2-ethyl-5-(methvisulfonyl)-1 H-benzimidazol-1 -yl]phenyl}ethanol 
(Example 323, step 6). 

m.p.: 105-110 °C. 
35 IR(KBr)v: 1751, 1517, 1458, 1309, 1163, 1141, 1089 cm"\ 
MS (ESI) m/z : 576 (MH"), 574 ([M-H]'). 

'h-NMR (CDCI3) 5: 6.60 (1H, s), 7.91-7.94 (2H, m), 7.21-7.43 (7H, m), 4.40 (2H, br.s), 3.31 
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(3H, s), 3.05 {2H, br.s), 2.78-2.81 (2H, m), 2.44 (3H, s), 1 .33 {3H, t, J=7.6 Hz). 
EXAMPLE 326 

5-(AMlNOSULFONYL)-6-CHLORQ-2-ETHYL-1-(4-(2-r((rf4-METHYLPHENYL)SULFQNYLl 
AMINOlCARBONYnAMIN01ETHYL)PHENYL)-1H-BENZlMIDAZOLE 
5 STEP 1 ■ 2.4-dichloro-5-nitrobenzenesulfonvl chloride 

2,4-Dichloronitrobenzene (10 g, 52 mmol) was added CIS03H (8 mi, 120 mmol) 
dropwise under ice-water bath. The mixture was stirred at 130 °C for 26 h. The mixture was 
cooled to rt and poured onto ice-water. The resulting precipitates were collected by filtration 
and dried under reduced pressure to give 9 g (60%) of the title compound as brown solids. 
10 MS (El) m/z: 290 (IVl^) 

^H-NMR (CDCI3) 6: 8.70 (1 H, s), 7.90 (1 H, s). 

STEP 2. A/-(tert-butvl)-2,4-dichloro-5-nitrobenzenesulfonamlde 

The title compound was prepared according to the procedure described in step 1 of 
Example 87 from 2,4-dichloro-5-nitrobenzenesulfonyl chloride and ferf-butylamine (step 1). 
15 'h-NIV1R (CDCI3) 6: 8.65 (1 H, s), 7.74 (1 H, s), 5.01 (1 H, br.s), 1 ,27 (9H, s). 

STEP 3. /V-(fert-butvl)-2-chloro-4-r4-(2-hvdroxvethvnanilino1-5-nitrobenzenesulfonamide 

The title compound was prepared according to the procedure described In step 1 of 
Example 162 from A/-(fert-butyl)-2,4-dichloro-5-nitrobenzenesulfonamide and 4- 
aminophenylethyl alcohol(step 2). 
20 'h-NMR (CDCI3) 5: 9.72 (1H, br.s), 8.95 (1H, s), 7.37 (2H, d, J=8.3 Hz), 7.24 (2H, d, J=8.3 
Hz), 7.17 (1H, s), 4.79 (1H, br.s), 3.90-3.96 (2H, m), 2.94 (2H, t, J=6.4 Hz), 1.26 (9H, s). 
STEP 4. 5-amino-A/-(ter^-butvlV2-chloro-4-r4-(2-hvdroxvethvl)anilino1benzenesulfonamide 

The title compound was prepared according to the procedure described in step 2 of 
Example , 40 from ^/-{^erf-butyl)-2-chloro-4-[4-(2-hydroxyethyl)anilino]-5- 

25 nitrobenzenesulfonamide (step 3). 
MS (El) m/z: 397(M*)- 

'h-NMR (CDCI3) S: 7.51 (1H, s), 7.20 (2H, d, J=8.4 Hz), 7.14 (1H, s), 6.95 (2H, d, J=8.4 Hz), 
5.22 (1H, br.s), 4.89 (1H, br.s), 3.87 (2H, t, J=6.4 Hz), 2.85 (2H, t, J=6.4 Hz), 1.23 (9H, s). 
STEP 5. 2-r4-(6-Chloro-2-ethvl-5-nltro-1/-/-benzimldazol-1-vnphenvnethvl propionate 
30 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 5-amino-/V-(fert-butyl)-2-chIoro-4-[4-(2- 

hydroxyethyl)anilino]benzenesuIfonamide (step 4). 
TLC, Rf = 0.8, hexane : ethyl acetate (1 :2). 

STEP 6. A/-(terf-butvl)-6-chloro-2-ethvl-1 -r4-f2-hvdroxvethvnphenvn-1 H-benzimidazole-5- 
35 sulfonamide 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(6-Chloro-2-ethyl-5-nltro-1H-benzimidazol-1-yl)phenyl]ethyl propionate 
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(step 5). 

'h-NMR (CDCI3) 6: 8.57 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.20 (1H, s), 
4.98 {1H, br.s), 4.00 (2H, br.s), 3.02 (2H, t, J=6.4 Hz), 2.79 (2H, q, J=7.5 Hz), 1.37 (3H, t, 
J=7,5 Hz), 1.21 (9H, s). 

5 STEP 7. A/-(feft-butvn-6-chloro-1 -r4-(2-chloroethvl)phenvn-2-ethvl-1 H-benzimidazole-5- 
sulfonamide 

The title compound was prepared according to tine procedure described in step 7 of 
Example 1 from W-(fert-butyl)-6-chioro-2-ethyl-1-[4-(2-hydroxyetinyl)phenyl]-1H-benzimidazole- 
5-sulfonamide (step 6). 

10 'h-NMR (CDCI3) 5: 8.58 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.32 (2H, d, J=8,4 Hz), 7.19 (1H, s), 
4.96 (1H, br.s), 3.83 (2H, t, J=7.0 Hz), 3.21 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 1.37 (3H, 
t,J=7.6 Hz), 1.22 (9H, s). 

STEP 8. 1 -r4-(2-azidoethvnphenvll-/V-(terf-butvlV6-chloro-2-etiivl-1 H-benzimidazole-5- 
sulfonamide 

15 The title compound was prepared according to the procedure described in step 8 of 

Example 1 from /V-(fert-butyl)-6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole- 
5-sulfonamide (step 7). 

'h-NMR (CDCI3) 8:8.57 (1H, s), 7.48 (2H, d, J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz), 7.19 (1H, s), 
4.96 (1H, br.s), 3.63 (2H, t, J=6.9 Hz), 3.03 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=7.4 Hz), 1.37 (3H, 
20 t, J=7.4Hz), 1.21 (9H, s). 

STEP 9. 1 -r4-f2-aminoethvlbhenvn-A/-(feff-butvn-6-chloro-2-ethvl-1 H-benzimidazole-5- 
sulfonamide 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1-[4-(2-azidoethyl)phenyl]-/V-(fert-butyl)-6-chloro-2-ethyl-1H-benzimidazole- 
25 5-sulfonamide (step 8). 

^H-NMR (CDCI3) 5: 8.57 (1H, s), 7.44 (2H, d, J=8.5 Hz), 7.29 (2H, d, J=8.5 Hz), 7,20 (1H, s), 
5.03 (1H, br.s), 3.09 (2H, t, J=6.9 Hz), 2.89 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=7.6 Hz), 1.37 (3H, 
t, J=7.6 Hz), 1.22 (9H, s). 

STEP lO 5-r(te/t-butvlamino)sulfonvn-6-chloro-2-ethvl-1-(4-f2-r({f(4- 

30 methvlphenvl)sulfonvnamino>carbonvl)amino1ethvl>phenvlV1/-/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 1-[4-(2-aminoethyl)phenyl]-A/-(tert-butyl)-6-chloro-2-ethyl-1H- 
benzimidazole-5-sulfonamide (step 9). 

'h-NMR (CDCI3) 5: 8.54 (1H, s), 7.78 (2H, d, J=8.3 Hz), 7.41 (2H, d, J=8.3 Hz), 7.31 (2H, d, 
35 J=8.2 Hz), 7.23 (2H, d, J=8.2 Hz), 7.1 6 (1 H, s), 6.61 (1 H, br.s), 5.21 (1 H, br.s), 3.54-3.60 (2H, 
m), 2.95 (2H, t, J=6.9 Hz), 2.78 (2H, q, J=7.5 Hz), 2.41 (3H. s), 1.35 (3H, t, J=7.5 Hz), 1.21 
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(9H, s). 

STEP 11 5-(aminosulfonvlV6-chloro-2-ethvl-1-(4-f2-[({r(4- 

methvlphenvl)sulfonv!]arinino)carbonvnamino1ethvl)phenvl)-1H-benziiTiidazole 

The title compound was prepared according to the procedure described in step 1 of 
5 Example 88 from 5-[{fert-butylamino)sulfonyl]-6-chloro-2-ethyl-1-(4-{2-[({[(4- 
methylpheny!)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1 H-benzimidazole {step 9). 
m.p.: 163-170 X. 

IR (KBr) v: 1676, 1517, 1400, 1340, 1159, 1089, 995 cm"V 
MS (ESI) m/z : 576 (MH*), 574 ([IVI-HD- 
10 'h-NMR (DMSO-de) 6: 8.25 (1 H, s), 7.77 (2H, d, J=8.3 Hz), 7.55 (2H, br.s), 7.37-7.48 (6H, m), 
7.20 (1H, s), 6.54 {1H, br.s), 3.27 (2H, br.s), 2.71-2.81 (4H, m), 2.34 (3H, s), 1.23 (3H, t, J=7.6 
Hz). 

EXAMPLE 327 

2-{4-[5-{AIVllNOSULFONYL)-6-CHLORO-2-ETHYL-1H-BENZIMIDAZOL-1- 
15 YL]PHENYL}ETHYL (4-METHYLPHENYL)SULFONYLCARBAIVIATE 

STEP 1 . 2-(4-{5-r(fe/t-butviamino)sulfonvn-6-chloro-2-ethvl-1 H-benzimidazol-1 -vIlphenvDethyi 

(4-methviphenvl)sulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from A/-(terf-butyl)-6-chloro-2-ethyl-1 -[4-(2-hydroxyethyl)phenyl]-1 H-benzimidazole-5- 
20 sulfonamide (Example 326, step 6). 

'h-N1V1R {CDCI3) 5: 8.58 (1H, s), 7.93 (2H, d, J=8.2 Hz), 7.33-7.39 (4H, m), 7.20 (2H, d, 

J=~8.2 Hz), 7.16 (1H, s), 5.07 (1H, br.s), 4.38 (2H, t, J=6.2 Hz), 3.03 (2H, t, J=6.2 Hz), 2.78 

(2H, q, J=7.5 Hz), 2.44 (3H, s), 1.35 (3H, t, J=7.5 Hz), 1.21 (9H, s). 

STEP 2. 2-f4-r5-(aminosulfonvn-6-chloro-2-ethvl-1 H-benzimidazol-1 -vIlphenvDethvl (4- 
25 methyiphenvl^sulfonvlcarbamate 

The title compound was prepared according to the procedure described in step 1 of 

Example 88 from 2-(4-{5-[(ierf-butylamino)sulfonyl]-6-chloro-2-ethyl-1 H-benzimidazol-1 - 

yl}phenyl)ethyl (4-methylphenyl)sulfonylcarbamate (step 1). 

m.p.: 110-115 °C. 
30 IR(KBr)v: 1676, 1517, 1400, 1340, 1159, 1089, 995 cm"''. 

MS (ESI) m/z : 576 (MH"), 574 ([M-H]"). 

'h-NMR (DMSO-de) 6: 8.25 (1H, s), 7.76 (2H, d, J=8.4 Hz), 7.55 (2H, br.s), 7.47 (4H, s), 7.41 
(2H, d, J=8.4 Hz), 7.20 (1H, s), 4.29 (2H, t, L=6.6 Hz), 2.96 (2H, t, J=6.6 Hz), 2,75 (2H, q, 
J=7.5 Hz), 2.35 (3H, s), 1.24 (3H, t, J=7.5 Hz). 
35 EXAMPLE 328 

2-r4-r6-CHLORO-5-CYANO-2-ETHYL-1H-BENZIMIDAZOL-1-YL^PHENYL1ETHYL(4- 
METHYLPHENYL^SULFONYLCARBAMATE 
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STEP L 2-r4-(6-chloro-5-cvano-2-ethvl-1H-benzinniclazol-1-vnDhenvnethvl(4- 

methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 6-chloro-2-ethyl-1 -[4-{2-hydroxyethyl)phenyl]-1 H-benzimidazole-5-carbonitrile 
(Example 111, step 4). 
m.p.: 85-98 "C. 

IR (KBr) v: 1 747, 1 61 8, 1 51 7, 1 465, 1 348, 1 290, 1 1 63, 1 089 cm"^ 
MS (ESI) m/z: 523 (MH*), 521 {[M-HD 

^H-NMR (CDCI3) 5: 8.07 (1H, s), 7.92 (2H, d, J=8.4 Hz), 7.40 (2H, d, J=8.4 Hz), 7.35 (2H, d, 
J=8.1 Hz), 7.25 (2H, d, J=8.1 Hz), 7.17 (1H, s), 4.39 (2H, t, J=6.8 Hz), 3.04 (2H, t, J=6.8 Hz), 
2.78 (2H, q, J=7.6 Hz), 2.44 (3H, s), 1.35 (3H, t, J=7.6 Hz). 
EXAMPLE 329 

A/-ra2-r4-(5-CYANO-2-ETHYL-4.6-DIMETHYL-1H-BENZIMIDAZOL-1- 
YL)PHENYL1ETHYUAMINO)CARBONYL1-4-METHYKLBENZENESULFONAIVIIDE 
STEP 1. 4-cvano-3,5-dimethvl-2-nitrophenvl trifluoromethanesulfonate 

To a solution of 4-hydroxy-2,6-dimethyl-3-nitro-benzonitrile (v.Auwers; Saurwein; 
Fortsch. Ch. Phys.; 18; Heft 2, S. 23; 2.6 g, 13.4 mmol) in dichloromethane (150 ml) was 
added trifiic anhydride (3.4 ml, 20 mmol) and pyridine (1 .5 ml, 20 mmol) at 0 °C. The mixture 
was stirred at room temperature for 1.5 h. The reaction mixture was poured into water, and 
extracted with ethyl acetate (ICQ ml). The organic layer was washed with brine (50 ml), then 
dried (Na2S04). After removal of solvent, the crude product was purified by flash column 
chromatography eluting with hexane/ethyl acetate (2:1) to afford 3 g (69%) of the title 
compound as paie yellow solids. 
MS (El) m/z: 324 (M+) 

^H-NMR (CDCI3) 5: 7.34 (1H, s), 2.68 (3H, s), 2.61 (3H, s). 

STEP 2. 2-f4-r(4-cvano-3,5-dimethvl-2-nitrophenvl)aminolphenvl>ethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 4-cyano-3,5-dimethyl-2-nitrophenyl trifluoromethanesulfonate (step 1). 
'h-NMR (CDCI3) 8: 8.08 (1H, br.s), 7.27 (2H, d, J=8.4 Hz), 7.15 (2H, d, J=8.4 Hz), 4.30 (2H, t, 
J=7.0 Hz), 2.96 (2H, t, J=7.0 Hz), 2.65 (3H, s), 2.41 (3H, s), 2.05 (3H, s). 
STEP 3. 2-(4-[(4-cvano-3.5-dimethvl-2-nitrophenvl)aminolphenvl>ethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 6 from 2-{4-[(4-cyano-3,5-dimethyl-2-nitrophenyl)amino]phenyl}ethyi acetate (step 
2). 

^H-NMR (CDCI3) 8: 7.14 (2H, d, J=8.4 Hz), 6.85-6.89 (3H, m), 5.50 (1H, br.s), 4.26 (2H, t, 
J=7.1 Hz), 3.54 (2H, br.s), 2.89 (2H, t, J=7.1 Hz), 2.41 (3H, s), 2.37 (3H, s), 2.05 (3H, s). 
STEP 4. 2-r4-(5-cvano-2-ethvl-4,6-dimethvl-1H-benzimidazol-1-vl)p henvnethvl acetate 
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The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-{4-[(4-cyano-3,5-dimethyl-2-nitrophenyl)amino]phenyl}etliyl acetate (step 
3). 

'h-NMR (CDCI3) 5: 7.45-7.47 (2H, m), 7.26-7.29 (2H, m), 6.79 (1H, br.s), 4.37 (2H, t, J=7.0 
Hz), 3.08 (2H, t, J=7.0 Hz), 2.83-2.89 (5H, m), 2.56 (3H, s), 2.09 (3H, s), 1.28 (3H, br.s). 
STEP 5. 2-ethvl-1 -r4-(2-hvdroxvethvnDhenvn-4.6-dimethvl-1 H-benzimidaz ole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(5-cyano-2-ethyl-4,6-dimethyi-1/-/-benzimidazol-1-yl)phenyl]ethyl acetate 
(step 4). 

MS {EI)m/z:319(M+) 

^H-NMR (CDCI3) 8: 7.40-7.51 (4H, m), 6.93 (1H, s), 3.68-3.75 (2H, m), 2.85 (2H, t, J=6.7 Hz), 
2.68-2.76 (5H, m), 2.50 (3H, s), 1.22 {3H, t, J=7.4 Hz). 

STEP 6. 1 -r4-(2-ch!oroethvnphenvl1-2-ethvl-4.6-dimethvl-1 H-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 7 
Example 1 from 2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-4,6-dimethyl-1H-benzimidazoie-5- 
carbonitrile (step 5). 

'h-NMR (CDCI3) 5: 7.45 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.79 (1H, s), 3.83 (2H, t, 
J=7.1 Hz), 3.21 {2H, t, J=7.1 Hz), 2.88 (3H, s), 2.81 (2H, q, J=7.6 Hz), 2.55 (3H, s), 1.29 (3H, 
t, J=7.6 Hz). 

STEP 7. 1-r4-(2-azidoethvnphenvl1-2-ethvl-4.6-dimethvl-1H-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 8 
Example 1 from l-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1/-/-benzimidazole-5- 
carbonitrile (step 6). 
MS (El) m/z:412(M+) 

'h-NMR (CDCI3) 5: 7.47 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.1 Hz), 6.78 (1H, s), 3.63 (2H, t, 
J=6.8 Hz), 3.03 (2H, t, J=6.8 Hz), 2.87 (3H, s), 2.80 (2H, q, J=7.6 Hz), 2.55 (3H, s), 1.29 (3H, 
t, J=7.6 Hz). 

STEP 8. 1 -r4-(2-aminoethvl)phenvn-2-ethvl-4.6-dimethvl-1 /-/-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-4,6-dimethyl-1/-/-benzimidazole-5- 
carbonitrile (step 7). 

'h-NMR (CDCI3) 5: 7.43 (2H, d, J=8.6 Hz), 7.25 (2H, d, J=8.6 Hz), 6.79 (1H, s), 3.08 (2H, t, 
J=7.0 Hz). 2.63-2.91 (7H, m), 2.55 (3H, s), 1 .29 (3H, t, J=7.6 Hz). 

STEP 9^ /V-r({2-r4-(5-cvano-2-ethvl-4.6-dimethvl-1 /-/-benzimidazol-1 - 

vnphenvl1ethvllamino^carbonvl1-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 
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of Example 1 from 1-[4-(2-aminoethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-benzimidazole-5- 
carbonitrile (step 8). 
m.p.: 140-145 °C. 

IR(KBr)v: 3340,2214, 1664, 1517, 1338, 1166, 1091 cm''' 
5 MS (ESI) m/z: 516 (MH"), 514 ([M-H]") 

'h-NMR (CDCI3) 5: 7.71 (2H, d, J=8.4 Hz), 7.41 (2H, d, J=8.4 Hz), 7.25-7.31 (4H, m), 6.77 
(IH, s), 6.73 (1H, br.s), 3.55-3.62 (2H, m), 2.95 (2H, t, J=7.0 Hz), 2.87 (3H, s), 2.80 (2H, q, 
J=7.6 Hz), 2.52 (3H, s), 2.41 (3H, s), 1.28 (3H, t, J=7.6 Hz). 
EXAMPLE 330 

10 2-l4-r5-(AMINOCARBONYU-6-CHLORO-2-ETHYL-1H-BENZIMIDAZOL-1- 
YL1PHENYDETHYL (4-METHYLPHENYL)SULFONYLCARBAMATE 

step 1. 2-|4-r5-(aminocarbonvl)-6-chloro-2-ethvl-1Ay-benzimidazol-1-vnphenvl)ethvl (4- 
methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
15 3 from 6-chloro-2-ethyi-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-5-carboxamide 
(Example 111, step 5) 
m.p.: 170-175 °C. 

IR(KBr)v: 3463, 3342, 1747, 1685, 1593, 1161, 1080, 881 cm"^ 
MS (ESI) m/z: 541 (MM"), 539 ([M-H]") 
20 'h-NMR (CDCI3) 5: 8.13 (IH, s), 7.96 (2H, d, J=8.4 Hz), 7.40 (2H, d, J=8.4 Hz), 7.36 (2H, d, 
J=8.1 Hz), 7.01 (2H, d, J=8.1 Hz), 6.94 (IH, s), 6.55 (IH, br.s), 4.38 (2H, t, J=6.1 Hz), 3.01 
(2H, t, J=6.1 Hz), 2.70 (2H, q, J=7.5 Hz), 2.45 (3H, s), 1 .29 (3H, t, J=7.5 Hz). 
EXAMPLE 331 

2-r4-(5-CYANO-2-ETHYL-4.6-DIMETHYL-1H-BENZIMIDAZOL-1-YL^PHENYL1ETHYL(4- 
25 METHYLPHENYDSULFONYLCARBAMATE 

step 1 2-r4-(5-cvano-2-ethvl-4.6-dimethvl-1H-benzimidazol-1-vl)phenvnethvl(4- 

methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-ethyI-1-[4-(2-hydroxyethyl)phenyl]-4,6-dimethyl-1 H-benzimidazole-5-carbonitrile 
30 (Example 329, step 5) 

m.p.: 208-213 °C. 

IR(KBr)v: 1747, 1517, 1230, 1161, 1089 cm"'' 
MS (ESI) m/z: 517 (MH"), 515 ([M-H]') 

^H-NMR (DMSO-de) 5; 7.76 (2H, d, J=8.4 Hz), 7.40-7.48 (6H, m), 6.91 (IH, s), 4.27 (2H, t, 
35 J=6.7 Hz), 2.96 (2H, t, J=6.7 Hz), 2.67-2.73 (5H, m), 2.48 (3H, s), 2.36 (3H, s), 1.21 (3H, t, 
J=7.6 Hz). 
EXAMPLE 332 
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2-r4-f5-ACETYL-2-ETHYL-1^/-BENZIM!DAZOL-1-YDPHENYL1ETHYL (4- 
METHYLPHENYDSULFONYLCARBAMATE 
step 1. 2-[4-(5-acetvl-2-ethvl-1/-/-benzimidazol-1-vnphenvl1ethvl (4- 
methvlphenvDsulfonvlcarbamate 
5 The title compound was prepared according to tine procedure described in Example 

3 from 1-{2-etliyl-1-[4-(2-hydroxyetinyl)phenyl]-1H-benzimidazol-5-yI}ethanone (Example 78, 
step 4) 

m.p.: 188-190 °C. 

IR{KBr) v: 1743, 1683, 1606, 1515, 1348, 1163, 1076 cm"'' 
10 MS (ESI) m/z: 506 (MH"), 504 ([M-H]") 

'h-NMR (DMSO-de) 5: 8.33 (1H, d, J=1.4 Hz), 7.82 (1H, dd, J=1.4 Hz, 8.4 Hz), 7.76 (2H, d, 
J=8.4 Hz), 7.45 (4H, s), 7.40 (2H, d, J=8.4 Hz), 7.14 (IH, d, J=8.4 Hz), 4.28 (2H, t, J=6.5 Hz), 
2.97 (2H, t, J=6.5 Hz), 2.75 (2H, q, J=7.4 Hz), 2.64 (3H, s), 2.35 (3H, s), 1.25 (3H, t, J=7.4 
Hz). 

15 EXAMPLE 333 

6-CHLORO-2-ETHYL-A^-METHYL-1-(4-f2-rar(4-METHYLPHENYL1SULFONYUA!VIINO) 
CARBON YDAIVI I N 01 ETH YDP H EN YD- 1 ^-B ENZI Ml DAZO LE-5-CARBOXAIVI I D E 
STEP 1 ■ 2.4-dichloro-r7-methvl-5-nitrobenzamide 

To a solution of 2,4-dichloro-5-nitrobenzoic acid (8 g, 33.9 mmol) in toluene (200 ml) 

20 was added thionyl cJiloride (12.4 ml, 169 mmol) at room temperature. The mixture was stirred 
at 80 °C for 5 h. The solvent was removed and the residue was dissolved with 
tetrahydrofurane (60 ml). The mixture was added 40% methylamine (1 .4 ml, 33.9 mmol) at 0 
°C and the mixture was stirred at room temperature for 2.5 h. The volatile component was 
removed under reduced pressure, and the residue was extracted with ethyl acetate (100 ml). 

25 The organic layer was washed with water (100 ml), brine (100 ml), then dried (Na2S04). After 
removal of solvent, the crude product was purified by flash column chromatography eluting 
with hexane/ethyl acetate (2:1/1:1/1:2) to afford 5.3 g (63%) of the title compound as pale 
yellow solids. 

^H-NMR (CDCI3) 5: 8.27 (1H, s), 7.65 (1 H, s), 3.15 (3H, s). 
30 STEP 2. 2-chloro-4-(r4-(2-hvdroxvethvl)phenvl1amino>-/V-methvl-5-nitrobenzamide 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 2,4-dichloro-W-methyl-5-nitrobenzamide (step 1). 

'h-NMR (CDCI3) 8: 9.62 (IH, s), 8.22 (IH, s), 7.24-7.35 (4H, m), 6.95 (IH, s), 3.60-3.67 (2H, 
m), 2.73-2.79 (5H, m). 

35 STEP 3. 5-amino-2-chloro-4-<f4-(2-hvdroxvethvl)phenvl1amino>-/V-methvlbenzamide 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from 2-chloro-4-{[4-(2-hydroxyethyl)phenyl]amino}-A/-methyl-5-nitrobenzamide 
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(step 2). 

^H-NMR (CDCI3) 8: 7.28 (1H, s), 7.15 (2H, d. J=8.4 Hz), 7.08 (1H, s), 6.89 (2H, d, J=8.4 Hz), 
6.53 (1H, br.s), 5.41 (1H, br.s), 3.84-3.86 {2H, m), 3.66 (2H, br.s), 3.00 (3H, d, J=5.0 Hz), 2.83 
(2H, t, J=6.6 Hz). 

5 STEP 4. 6-chloro-2-ethvl-1 -[4-(2-hvdroxvethvnphenvl1-A/-methvl-1 H-benzimidazole-5- 
carboxamide 

The title compound was prepared according to tiie procedure described in step 5 of 
Example 1 from 5-amino-2-chloro-4-{[4-(2-hydroxyethyl)phenyl]amino}-A/-methylbenzamide 
(step 3). 
10 MS (El) m/z: 357 (M+) 

^H-NMR (CDCI3) 8: 7.98 (1H, s), 7.47 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.1 Hz), 7.09 (1H, s), 
6.23 (1H, br.s), 3.96-4.02 (2H, m), 3.05 (3H, d, J=4.9 Hz), 3.00 (2H, t, J=6.4 Hz), 2.77 (2H, q, 
J=7.6 Hz), 1.34 (3H, t, J=7.6 Hz). 

STEP 5. 6-chloro-1 -[4-(2-chloroethvl)phenvn-2-ethvl-/\/-methvl-1 H-benzimidazole-5- 
15 carboxamide 

The title compound was prepared according to the procedure described in step 7 
Example 1 from 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-A/-methyl-1 W-benzimidazole-5- 
carboxamide (step 4). 

'h-NMR (CDCI3) 5: 7.98 (1H, s), 7.47 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 7.10 (1H, s), 
20 6.35 (1H, br.s), 3.83 (2H, t, J=6.9 Hz), 3.21 (2H, t, J=6.9 Hz), 3.05 (3H. d, J=4.9 Hz), 2.82 (2H, 
q, J=7.6 Hz), 1 .36 (3H, t, J=7.6 Hz). 

STEP 6, 1-r4-(2-azidoethvnphenvl1-6-chloro-2-ethvl-A/-methvl-1H-benzimidazole-5- 

carboxamide 

The title compound was prepared according to the procedure described in step 8 
25 Example 1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-N-methyl-1H-benzimidazole-5- 
carboxamide (step 5). 
MS (El) m/z: 382 (M+) 

^H-NMR (CDCI3) 8: 7.94 (1H, s), 7.46 (2H, d, J=8.0 Hz), 7.27 (2H, d, J=8.0 Hz), 7.06 (1H, s), 
3.63 (2H, t, J=7.0 Hz), 2.98-3.06 (5H, m), 2.77 (2H, q, J=7.5 Hz), 1.34 (3H. t, J=7.6 Hz). 
30 STEP 7. 1 -r4-(2-aminoethvl)phenvl1-6-chloro-2-ethvl-M-methvl-1 H-benzimidazole-5- 
carboxamide 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethy!-A/-methyl-1/-/-benzimidazole-5- 
carboxamide (step 6). 

35 'h-NMR (CDCI3) 5: 7.91 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 7.06 (1 H, s), 
6.55 (1H, br.s), 3.03-3.10 (5H, m), 2.72-2.83 (2H, m), 1.33 (3H, t, J=7.6 Hz). 
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STEP 8. 6-chloro-2-ethvl-A/-nnethvi-1-f4-l2-rar(4- 

methvlphenvl)sulfonvnamino)carbonvl)amino1ethyl}phenvlV1H-benzimidazole-5-carboxarinide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-A/-methyl-1H-benzimidazole-5- 
5 carboxamide (step 7). 
m.p.: 122-135 'C. 

IR(KBr)v: 2877, 1637, 1519, 1400, 1340, 1161, 1091 cm'^ 
MS (ESI) m/z: 554 (MH^), 552 ([M-H]") 

^H-NMR (CDCI3) 8: 7.79-7.84 (3H, m), 7.28-7.33 (4H, m), 7.12 (2H, d, J=8.2 Hz), 6.96 (1H, s), 
10 6.80 (1H, br.s), 6.70 (1H, br.s), 3.48-3.54 (2H, m), 3.08 (3H, d, J=4.8 Hz), 2.89 (2H, t, J=6.9 
Hz), 2.72 (2H, q, J=7.5 Hz), 2.41 (3H, s), 1 .30 (3H, t, J=7.5 Hz). 
EXAMPLE 334 

2-f4-(6-CHLORO-2-ETHYL-5-rfMETHYLAMINQ)CARBONYL1-1H-BENZIMIDAZOL-1- 

YUPHENYL)ETHYL(4-METHYLPHENYL)SULFONYLCARBAMATE 
15 STEP 1 . 2-(4-f6-chloro-2-ethvl-5-r(methvlamino)carbonvn-1H-benzimidazol-1-vl>Dhenvl)ethyl 

(4-methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 3 

from 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-A/-methyl-1H-benzimidazole-5-carboxamide 

(Example 333, step 4). 
20 m.p.: 201-204 °C. 

MS (ESI) m/z: 555 (MH*), 553 ([M-H]") 

^H-NMR (DMSO-de) 5: 8.27-8.29 (1H, m), 7.76 (2H, d, J=8.1 Hz), 7.69 (1H, s), 7.40-7.48 (6H, 
m), 7.06 (1H, s), 4.28 (2H, t, J=6.3 Hz), 2.96 (2H, t, J=6.3 Hz), 2.69-2.78 (5H, m), 2.36 (3H, s), 
1.23 (3H, t, J=7.5 Hz). 

25 EXAMPLE 335 

2-f4-[6-CHLORO-5-r(DIMETHYLAMINO^CARBONYL1-2-(1-METHYLETHYLV1H- 
BENZIMIDAZ0L-1-YL1PHENYL)ETHYL f4-METHYLPHENYL^SULFONYLCARBAMATE 
STEP 1. 2.4-dichloro-A/.A/-dimethvl-5-nitrobenzamide 

To a solution of 2,4-dichloro-5-nitrobenzoic acid (4 g, 17 mmol) in toluene (50 ml) 

30 was added thionyl chloride (6 ml, 84 mmol) at room temperature. The mixture was stirred at 
80 °C for 2 days. The solvent was removed and the residue was dissolved with 
tetrahydrofurane (30 ml). The mixture was added 50% dimethylamine (760 mg) at 0 °C and 
the mixture was stirred at room temperature over night. The volatile component was removed 
under reduced pressure, and the residue was extracted with ethyl acetate (100 ml). The 

35 organic layer was washed with water (50 ml), brine (50 ml), then dried (Na2S04). After 
removal of solvent, the crude product was purified by flash column chromatography eluting 
with hexane/ethyl acetate (1:1) to afford 3.6 g (82%) of the title compound as pale yellow 



-313- 



solids. 

^H-NMR (CDCis) 5: 7.90 (1H, s), 7.65 (1H, s), 3.15 (3H, s), 2.91 (3H, s). 

STEP 2. 2-chloro-4-([4-(2-hvdroxvethvl)phenvl1amino)-A/.A/-dimethvl-5-nitroben2aiTiide 

The title compound was prepared according to the procedure described in step 3 of 
5 Example 1 from 2,4-dicliloro-A/,A/-dimethyl-5-nitrobenzamide (step 1). 
IVIS (El) m/z: 363 (IVI+) 

^H-NIVIR (CDCI3) 5: 9.52 (1H, br.s), 8.20 (1H, s), 7.34 (2H, d, J=8.2 Hz), 7.22 (2H, d, J=8.2 
Hz), 7.16 (1H, s), 3.92 (2H, m), 3.13 (3H, s), 2.89-2.94 (5H, m). 

STEP 3. 5-amino-2-chloro-4-{[4-(2-hvdroxvethvl)phenvl1amino>-A/.A/-dimethvlbenzamide 
10 The title compound was prepared according to the procedure described in step 2 of 

Example 28 from 2-chloro-4-{[4-(2-hydroxyethyl)phenyl]amino}-A/,A/-dimethyl-5- 
nitrobenzamide (step 2). 

^H-NMR (CDCI3) 5: 7.05-7.1 1 (3H, m), 6.79 (2H, d, J=8.5 Hz), 6.63 (1H, s), 5.59 (1 H, s), 3.79- 

3.83 (4H, m), 3.11 (3H, s), 2.92 (3H, s), 2.79 (2H, t, J=6.4 Hz). 
15 STEP 4. 2-(4-r6-chioro-5-f(dimethvlamino)carbonvi1-2-( 1 -methvlethvl)-1 H-benzlmidazol-1 - 

vHphenvllethyl propanoate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 5-amino-2-chloro-4-{[4-(2-hydroxyethyi)phenyl]amino}-A/,A/- 

dimethylbenzamide (step 3). 
20 STEP 5. 6-chloro-1-r4-(2-hvdroxvethvnphenvl1-/V./V-dimethvl-2-(1-methvlethvl')-1H- 

benzimidazole-5-carboxamide 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from 2-{4-[6-chloro-5-[(dimethylamino)carbonyl]-2-(1-methylethyl)-1H- 

benzimidazol-1-yl]phenyl}ethyl propanoate (step 4). 
25 IVIS (El) m/z: 371 (M+) 

^H-NMR (CDCI3) 5: 7.66 (1H, s), 7.46 (2H, d, J=8.5 Hz), 7.27 (2H, d, J=8.5 Hz), 7.12 (1H, s), 

3.95-4.00 (2H, m), 3.17 (3H, s), 3.00 (2H, d, J=6.6 Hz), 2.87 (3H, s), 2.78 (2H, q, J=7.5 Hz), 

1.34 (3H,t, J=7.5Hz). 

STEP 6. 2-(4-[6-chloro-5-r(dimethvlamino)carbonvn-2-(1 -methylethyl)-1 H-benzimidazol-l - 
30 yllphenyllethvl ('4-methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 6-chloro-1-[4-(2-hydroxyethyl)phenyl]-A/,/V-dimethyl-2-(1 -methylethyl)-1 H- 

benzimidazole-5-carboxamide (step 5). 
m.p.: 173-176 °C. 

35 IR(KBr)v: 1741, 1637, 1519, 1398, 1344, 1159, 1078,904 cm"' 
MS (ESI) m/z: 569 (MH*), 567 ([M-H]") 
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'h-NMR (CDCI3) 5: 7.93 (2H, d, J=8.4 Hz), 7.70 (1H, s), 7. 27-1 M (4H, m), 7.09-7.12 (3H, m), 
4.35 (2H, t, J=6.6 Hz), 3.19 {3H, s), 2.98 (2H, t, J=6.6 Hz), 2.88 (3H, s), 2.74 (2H, q, J=7.5 
Hz), 2.42 (3H, s), 1 .29 (3H, t, J=7.5 Hz). 
EXAMPLE 336 

5 2-(4-(6-CHLORO-2-ETHYL-5-r(METHYLOXY)METHYL1-1AV-BENZIMIDAZOL-1- 
YUPHENYDETHYL f4-METHYLPHENYL)SUKLFONYLCARBAMATE 
STEP 1. 1,5-dichloro-2-F(methvloxv)methvl1-4-nitrobenzene 

To a solution of 1,5-dichloro-2-(chloromethyl)-4-nitrobenzene (Hagmann, William K.; 
Dorn, Conrad P.; Franksinun, Robert A.; O'Grady, Laura A.; Bailey, Philip J.; et a!.; JMCMAR; 

10 J.Med.Cinem.; EN; 29; 8; 1986; 1436-1441, 10.6 g, 44 mmol) in methanol (30 ml) was added 
sodium methoxide (44 ml, 66 mmol) at room temperature. The mixture was stirred at 80 °C 
for 21 h. The volatile component was removed under reduced pressure, and the residue was 
extracted with ethyl acetate (1 00 ml). The organic layer was washed with water {50 ml), brine 
(50 ml), then dried (Na2S04). After removal of solvent, the crude product was purified by flash 

15 column chromatography eluting with hexane/ethyl acetate (6:1/4:1) to afford 2.8 g (27%) of 
the title compound as pale yellow oil. 

'h-NMR (CDCI3) 5: 8.01 (1H,s), 7.09 (1H, s), 4.49 (2H, s), 3.96 (3H, s). 

STEP 2. 2-r4-(f5-chloro-4-r(methvioxv)methvn-2-nitrophenvl)amino)phenvnethanol 

The title compound was prepared according to the procedure described in step 3 of 
20 Example 1 from 1,5-dichloro-2-[(methyloxy)methyl]-4-nitrobenzene (step 1). 

'h-NMR (CDCI3) 5: 9.45 (1H, br.s), 8.28 (1H, s), 7.17-7.33 {5H, m), 4.44 {2H, s), 3.91 (1H, 
br.s), 3.45 (3H, s), 2.91 (2H, t, J=6.6 Hz). 

STEP 3. 2-r4-({2-amino-5-chloro-4-r(methvloxv)methvnphenvl)amino)phenv!1ethanol 

The title compound was prepared according to the procedure described in step 2 of 
25 Example 28 from 2-[4-({5-chloro-4-[(methyloxy)methyl]-2-nitrophenyl}amino)phenyl]ethanol 
(step 2). 

H-NMR (CDCI3) 5: 7.07-7.01 (3H, m), 6.88 (1H, s), 6.74 (2H, d, J=8.4 Hz), 5.16 (1H, br.s), 
4.47 (2H, s), 3.82 (2H, t, J=6.6 Hz), 3.71 (2H, br.s), 3.46 (3H, s), 2.79 (2H, t, J=6.6 Hz) . 
STEP 4. 2-(4-^6-chloro-2-ethvl-5-r(methvioxv)methvn-1 H-benzimidazol-1 -vDphenvDethanol 
30 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 2-[4-({2-amino-5-chloro-4-[(methyloxy)methyl]phenyl}amino)phenyl]ethano! 
(step 3). 

MS (El) m/z: 344 (M+) 

^H-NMR (CDCI3) 5: 7.82 (1H, s), 7.46 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2 Hz), 7.12 (1H, s), 
35 4.65 (1H, s), 3.99 (2H, br.s), 3.45 (3H, s), 3.00 (3H, t, J=7.6 Hz), 2.78 (2H, q, J=7.6 Hz), 1.34 
(3H, t, J=7.6 Hz). 
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STEP 5. 2-(4-|6-chloro-2-ethvl-5 -r(methvloxv1methvl1-1H-benziinidazol-1-vl)phenvl)ethvl (4- 
methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-(4-{6-chloro-2-ethyl-5-[(methyloxy)methyl]-1H-benzimidazol-1-yl}phenyl)ethanol (step 
4). 

m.p.: 174.5 °C. 

IR(KBr) v: 3377,2813, 1718, 1519, 1398, 1342, 1159, 1093, 1062 cm"^ 
MS (ESI) m/z: 542 (MH*), 540 ([M-H]") 

'h-NMR (CDCI3) 5: 7.94 (2H, d, J=8.2 Hz), 7.83 (1H, s), 7.08-7.33 (7H, m), 4.64 (s, 2H), 4.37 
(2H, t, J=6.4 Hz), 3.46 (3H, s), 2.97 (2H, t, J=6.4 Hz), 2.73 (2H, q, J=7.5 Hz), 2.42 {3H, s), 
1.26 (3H,t, J=7.5 Hz). 
EXAMPLE 337 

2-(4-r6-CHL ORO-2-ETHYL-5-(HYDROXYMETHYU-1H-BENZIMIDAZOL-1- 

YL1PHENYU ETHYL(4-METHYLPHENYL1SULF0NYLCARBAMATF 

STEP 1. 2-(4-f6-chloro- 5-(chloromethvl)-2-8thvl-1H-benzimidazol-1-vl]Dhenvl)ethanol 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-[4-({2-amino-5-chloro-4-[(methyloxy)methyl]phenyl}amino)phenyl]ethanol 
(Example 336, step 3). 
MS (El) m/z: 348 (M+) 

'h-NMR (CDCI3) 6: 7.83 (1H, s), 7.46 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 7.15 (1H, s), 

4.84 (2H, s), 3.96-4.02 (2H, m), 3.00 (2H, t, J=6.4 Hz), 2.77 (2H, q, J=7.5 Hz), 1.34 (2H, t, 
J=7.5 Hz). 

STEP 2. 6-chloro-5-(chloromethvlV1-r4-(2-ffl1.1- 
dimethviethvnfdimethvh silvnoxvyethv[)phenvl1-2-ethvi-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 2 of 
Example 90 from 2-{4-[6-chloro-5-(chloromethyl)-2-ethyl-1H-benzimjdazol-1-yl]phenyl}ethanol 
(step 1). 

MS (El) m/z: 405 (M+) 

'h-NMR (CDCI3) 8: 7.83 (1H, s), 7.43 (2H, d, J=8.4 Hz), 7.23 (2H, d, J=8.4 Hz), 7.11 (1H, s), 

4.85 (2H, s), 3.91 (2H, t, J=6.4 Hz), 2.94 (2H, t, J=6.4 Hz), 2.76 (2H, q, J=7.5 Hz), 1.33 (3H, t, 
J=7.5 Hz), 0.87 (9H, s), 0.00 (6H, s). 

SHE — 3^ (6-chloro-1 -r 4-(2-f f(1 . 1 -dimethvlethvn(dimethvl)silvnoxv)ethvl)phenvl1-2-ethvl-1 H- 

benzimidazol-5-vl>methvl propanoate 

To a solution of 6-chloro-5-(chloromethyl)-1-[4-(2-{[(1,1- 

dimethyl8thyl)(dimethyl)siiyl]oxy}ethyl)phenyl]-2-ethyl-1H-benzimidazole (step 2, 403 mg, 0.86 
mmol) in N, N-dimethylformamide (10 ml) was added propionic acid (0.06 ml, 0.86 mmol) and 
NaHCOs (144 mg, 1 .72 mmol) at room temperature. The mixture was stirred at 60 °C for 7 h. 
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The mixture was added water (50 ml) and extracted with etlnyl acetate(100 ml). The organic 
layer was washed with brine (50 ml), then dried (Na2S04). After removal of solvent, the crude 
product was purified by flash column chromatography eluting with hexane/ethyl acetate 
(8:1/4:1) to afford 235 mg (53%) of the title compound as pale yellow oil. 
5 'h-NMR (CDCy 5: 7.81 (1 H, s), 7.43 (2H, d, J=8.5 Hz), 7.24 (2H, d, J=8.5 Hz), 7.1 1 (1 H, s), 
5.33 (2H, s), 3.91 (2H, t, J=6.6 Hz), 2.93 (2H, t, J=6.6 Hz), 2.77 (2H, q, J=7.5 Hz), 2.42 (2H, q, 
J=7.5 Hz), 1.33 (3H, t, J=7.5 Hz), 1.18 (3H, t, J=7.5 Hz), 0.87 (9H, s), 0.00 (6H, s). 
STEP 4. ■f6-chloro-2-ethvl-1-r4-(2-hvdroxvethvnphenvn-1H-benzimidazol-5-v!)methvl 
propanoate 

10 The title compound was prepared according to the procedure described in step 6 of 

Example 90 from {6-chloro-1-[4-(2-{[(1 ,1-dimethylethyl)(dimethyl)silyl]oxy}ethyl)phe^yl]-2- 
ethyl-1/-/-benzimidazol-5-yl}methyl propanoate (step 3). 
MS (El) m/z: 386 (M+) 

^H-NMR (CDCI3) 5: 7.70 (1H, s), 7.37 (2H, d, J=8.3 Hz), 7.17 (2H, d, J=8.3 Hz), 7.04 (1H, s), 
15 5.21 (2H, s), 3.88 (2H, d, J=6.6 Hz), 2.91 (2H, t, J=6.6 Hz), 2.57 (2H, q, J=7.5 Hz), 2.32 (2H, 
q, J=7.5 Hz), 1 .24 (3H, t, J=7.5 Hz), 1 .08 (3H, t, J=7.5 Hz). 
STEP 5. r6-chloro-2-ethvl-1-(4-(2-f({r(4- 

methvlphenvnsulfonvi]aminolcarbonyl)oxv]ethvi)phenvl)-1H-benzimidazol-5-vl1methvl 
propanoate 

20 The title compound was prepared according to the procedure described in Example 

3 from {6-chloro-2-ethyl-1-[4-(2-hydroxyethyi)phenyl]-1H-benzimidazol-5-yl}methyl propanoate 
(step 4). 

'h-NMR (CDCI3) &: 7.92 (2H, d. J=8.3 Hz), 7.81 (1H, s), 7.32-7.36 (4H, m), 7.21-7.25 (2H, m), 

7.10 (1H, s), 5.32 (2H, s), 4.38 (2H, t, J=6.7 Hz), 3.02 (2H, t, J=6.7 Hz), 2.76 (2H, q, J=7.6 
25 Hz), 2.37-2.49 (5H, m), 1.33 (3H, t, J=7.6 Hz), 1.18 (3H, t, J=7.6 Hz). 

STEP 6. 2-(4-f6-chloro-2-ethvl-5-(hvdroxvmethvl)-1/-/-benzimidazol-1-vnphenvl}ethvl (4- 

methyiphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from [6-chloro-2-ethyl-1-(4-{2-[({[(4- 

30 methylphenyl)sulfonyl]amino}carbonyl)oxy]ethyl}phenyl)-1/-/-benzimidazol-5-yl]methyl 

propanoate (step 5). 

m.p.: 172.7 X. 

IR(KBr)v: 1745, 1519, 1240. 1160, 1089, 1058 cm"'' 
MS (ESI) m/z: 528 (MH*), 526 ([M-H]") 
35 'h-NMR (DMSO-de) 5: 0.74-7.77 (3H, m), 7.39-7.46 (6H, m), 7.03 (1H, s), 4.63 (2H, s), 4.27 
(2H, t, J=6.6 Hz), 2.95 (2H, t, J=6.6 Hz), 2.72 (2H, q, J=7.5 Hz), 2.34 (3H, s), 1.23 (3H, t, 
J =7. 5 Hz). 
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EXAMPLE 338 

A/-f(r2-(4-(6-CHLORO-2-ETHYL-5-r(METHYLOXY)METHYL1-1H-BENZIMIDAZOL-1- 
YLIPHENYDETHYLIAMINQ} CARBONYLV4-METHYLBENZENSULFONAMIDE 
STEP 1 ■ 1 -[4-(2-azidoethvnphenvl1-6-chloro-2-ethyl-5-[(methyloxv)methvl]-1 H-benzimidazole 
5 The title compound was prepared according to the procedure described in step 5 of 

Example 26 from 2-(4-{6-chloro-2-ethyl-5-[(methyloxy)methyl]-1/-/-benzimidazol-1- 
yl}phenyl)ethanol (Example 336, step 4). 
MS (El) m/z: 369 (M') 

^H-NMR (CDCia) 5: 7.82 (1H, s), 7.45 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.11 (1H, s), 
10 4.65 (2H, s), 3.62 (2H, t, J=7.0 Hz), 3.45 (3H, s), 3.02 (2H, t, J=J=7.0 Hz), 2.77 (2H, q, J=7.7 
Hz), 1.34 (3H, t, J=7.7 Hz). 

STEP Z 2-(4-{6-chloro-2-ethvl-5-r(methyloxv)methvl]-1^V-benzimidazol-1- 

yllphenvDethanamine 

The title compound was prepared according to the procedure described in step 9 of 
15 Example 1 from 1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-5-[(methyloxy)methyl]-1H- 
benzimidazole (step 1). 

^H-NMR (CDCI3) 8: 7.82 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.24-7.29 (2H, m), 7.12 (1H, s), 4.65 
(1H, s), 3.45 (3H, ds), 3.08 (2H, t, J=6.7 Hz), 2.88 (2H, t, J=6.7 Hz), 2.77 (2H, q, J=7.6 Hz), 
1.34 (3H, t, J=7.6 Hz). 

20 STEP 3^ A/-af2-(4-(6-chioro-2-ethvl-5-r(methvloxv)methvll-1AV-benzimidazol-1- 

vl}phenvl)ethvnamino)carbonvl)-4-methvibenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 

of Example 1 from 2-(4-{6-chloro-2-ethyl-5-[(methyloxy)methyl]-1H-benzimidazol-1- 

yl}phenyl)ethanamine (step 2). 
25 m.p.: 134.6 °C. 

IR(KBr)v: 3377, 2813, 1718, 1519, 1398, 1342, 1159, 1093, 1062 cm"^ 

MS (ESI) m/z: 541 (MH'), 539 ([M-H]-) 

^H-NIMR (CDCI3) 5: 7.82 (1H, s), 7.72 (2H, d, J=8.4 Hz), 7.24-7,39 (4H, m), 7.09 (1H, s), 6.72 
(1H, br.s), 4.65 (2H. s), 3.57 (2H, m), 3.45 (3H, s), 2.93 (2H, d, J=6.8 Hz), 2.77 (2H, q, J=7.5 
30 Hz), 2.40 (3H, s), 1 .32 (3H, t, J=7.5 Hz). 
EXAMPLE 339 

2-(4-r6-CHLORO-2-r3-(4PYRIDINYL)PROPYL1-5-(TRIFLUOROMETHYU-1H- 
BENZIMIDAZOL-1-YUPHENYUETHYL(4-METHYLPHENYL>SULFONYLCARBAMATE 
STEP 1 . 2-(4-(F5-chloro-2-nitro-4-(trifluoromethvl)phenvl1amino>phenvl)ethvl acetate 
35 To a mixture of 2-(4-{[5-chloro-2-nitro-4- 

(trifluoromethyi)phenyl]amino}phenyl)ethanol (Example 104, step 1, 8.1 g, 22.4 mmol) and 
pyridine (1.8 ml, 22.45 mmol) in dichloromethane (200 ml) was added acetyl chloride (1.6 ml, 
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22.4 mmol) at 0 °C. The mixture was stirred at 0 °C for 45 min. The mixture was added water 
(50 ml) and extracted with dichloromethane (300 ml). The organic layer was washed with 
brine (100 ml), then dried (Na2S04). After removal of solvent, the crude product was purified 
by flash column chromatography eluting with hexane/ethyl acetate (2:1) to afford 8.6 g (95%) 
5 of the title compound as yellow solids. 

^H-NMR (CDCI3) 5:.9.68 (IH, br.s), 8.57 (1H, s), 7.35 (2H, d, J=8.4 Hz), 7.22 (2H, d, J=8.4 

Hz), 7.17 (1H, s), 4.33 (2H, t, J=7.0 Hz), 3.00 (2H, t, J=7.0 Hz), 2.06 (3H, s). 

STEP 2. 2-(4-([2-amino-5-chloro-4-(trifluoromethvl)phenvnamino}phenvl)ethvl acetate 

The title compound was prepared according to the procedure described in step 2 of 
10 Example 28 from 2-(4-{[5-chloro-2-nitro-4-(trifluoromethy[)phenyl]am!no}phenyl)ethyl acetate 
(step 1). 

^H-NMR (CDCI3) 5: 7.13-7.16 (3H, m), 7.06 (1H, s), 6.89 (2H, d, J=8.4 Hz), 5.43 (IH, br.s), 

4.26 (2H, t, J=7.2 Hz), 3.69 (2H, br.s), 2.89 (2H, d, J=7.2 Hz), 2.04 (3H, s). 

STEP 3. 2-(4-{r5-chloro-2-(r4-(4-pvridinvnbutanovnamino>-4- 
15 (trifluoromethvDphenynaminolphenvDethvl acetate 

A mixture of 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl 

acetate (step 2, 250 mg, 0.67 mmol), 4-(4-pyridinyl)butanoic acid (200 mg, 1 mmol), and 

WSC (191 mg, 1 mmol) in dichloromethane (7 ml) was stirred at room temperature for 1.5 h. 

The mixture was added water (5 ml) and extracted with dichloromethane(30 mi). The organic 
20 layer was washed with brine (5 ml), then dried (Na2S04). The solvent was removed under 

reduced pressure to afford the title compound as pale brown amorphous. 

MS (El) m/z: 519 (M+) 

STEP 4. 2-(4-r6-chloro-2-r3-(4-pvridinvl)propvl1-5-(trifluoromethvl)-1H-benzimidazol-1- 
vIlPhenvDethanol 

25 A mixture of 2-(4-{[5-chloro-2-{[4-(4-pyridinyl)butanoyl]amino}-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 3, 220 mg, 0.42 mmol) and 2N NaOH 
(15 ml) in ethanol (20 ml) was stirred at 40 °C for 7 h. The solvent was removed and the 
residue was added water (50 ml). The mixture was extracted with ethyl acetate(100 ml). The 
organic layer was washed with brine (50 ml), then dried (Na2S04). After removal of solvent, 

30 the crude product was purified by flash column chromatography eluting with 
dichloromethane:methanol (20:1) to afford 105 mg (54%) of the title compound as pale brown 
oil. 

^H-NMR (CDCI3) 5: 8.40-8.42 (2H, m), 8.10 (IH, s), 7.43 (2H, d, J=8.3 Hz), 7.16-7.19 (3H, m), 
7.02 (2H, d, J=6.0 Hz), 4.00 (2H, t, J=6.2 Hz), 3.00 (2H, t, J=6.2 Hz), 2.75 (2H, t, J=7.3 Hz), 
35 2.68 (2H, t, J=7.3 Hz), 2.11-2.19 (2H, m). 

STEP 5. 2-M-r6-chloro-2-[3-(4-Pvridinvl)propvl1-5-(trifluoromethvn-1 H-benzimidazol-1 - 
yllphenyiyethvl (4-methvlphenvnsulfonvlcarbamate 
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The title compound was prepared according to tlie procedure described in Example 
3 from 2-{4-[6-cliloro-2-[3-(4-pyridinyi)propyl]-5-(trifluoromethyl)-1 H-benzimidazol-1- 
yl]phenyl}ethanol (step 4). 
m.p.: 80-87 °C. 
5 IR(KBr)v: 1743, 1610, 1517, 1431, 1346, 1161 cm"'' 
MS (ESI) m/z: 657 (MH*), 655 ([M-HD 

^H-NMR (CDCI3) 6: 8.32 (2H, d, J=6.0 Hz), 8.09 (1H, s), 7.99 (2H, d, J=8.2 Hz), 7.34 (2H, d, 
J=8.2 Hz), 7.22 (2H, d, J=8.2 Hz), 7.15 (1H, s), 6.94-7.02 (4H, m), 4.48 (2H, t, J=5.4 Hz), 3.01 
(2H, t, J=5.4 Hz), 2.74 (2H, t, J=6.0 Hz), 2.54 (2H, t, J=7.9 Hz), 2.44 (3H, s), 2.16-2.21 (2H, 
10 m). 

EXAMPLE 340 

2-|4-r6-CHLORO-2-r3-(3-PYRIDINYL)PROPYU-5-fTRIFLUOROMETHYL)-1H- 
BENZIMIDAZOL-1-YL]PHENYL)ETHYL(4-METHYLPHENYL)SULFONYLCARBAMATE 
STEP 1. 2-(4-(f5-chloro-2-fr4-(3-pvridinvl)butanovnaminoV4- 
15 (trifluoromethvl)phenvl1amino)phenvnethvi acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyi)ethyl 
acetate (Example 339, step 2). 

^H-NMR (CDCI3) 5: 8.43 (2H, br.s), 7.50-7.71 (2H, m), 7.15-7.28 (6H, m), 6.96 (2H, d, J=8.3 
20 Hz), 6.43 (1 H, br.s), 4.26 (2H, t, J=7.0 Hz), 2.90 (2H, t, J=7.0 Hz), 2.70 (2H, t, J=7.3 Hz), 2.41 
(2H, t, J=7.3 Hz). 2.03-2.08 (5H, m). 

STEP 2. 2-f4-r6-chloro-2-[3-(3-pvridinvhpropvn-5-(trifluoromethvl)-1 H-benzimidazol-l - 
vIlphenvDethanoi 

The title compound was prepared according to the procedure described in step 4 of 
25 Example 339 from 2-(4-{[5-chloro-2-{[4-(3-pyridinyl)butanoyl]amino}-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 1). 
MS (El) m/z: 459 (M") 

^H-NMR (CDCI3) 5: 8.33 (1H, d, J=4.4 Hz), 8.09 (1H, s), 7.62 (1H, s), 7.43-7.50 {3H, m), 7.16- 

7.22 (4H, m), 4.02 (2H, t, J=5.6 Hz), 2.99 (2H, t, J=5.6 Hz), 2.74 (2H, t, J=7.5 Hz), 2.64 (2H, t, 
30 J=6.6 Hz), 2.04-2. 13 (2H,m). 

STEP 3. 2-f4-r6-chloro-2-r3-(3-pvridinv!^propvn-5-(trifluoromethvl)-1H-benzimidazol-1- 

vIlphenvDethyl (4-methviphenvl)sulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[6-chIoro-2-[3-(3-pyridinyl)propyl]-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
35 yl]phenyl}ethanol (step 2). 

m.p.: 90-95 °C. 

IR(KBr)v: 1743, 1517, 1431, 1346, 1301, 1161, 1130, 1085 cm"'' 
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MS (ESI) m/z: 657 (MH*), 655 ([M-HD 

^H-NMR (CDCI3) 5: 8.59 (1H, dd, J=1.7 Hz, 5.1 Hz), 8.08 {1H, s), 7.95 (2H, d, J=8.3 Hz), 7.86 
(1H, d, J=1.7 Hz), 7.54-7.58 (1H, m), 7.27-7.34 {5H, m), 7.20 (1H, s), 7.12 (2H, d, J=8.4 Hz), 
4.46 (2H, t, J=5.1 Hz), 3.00 (2H, t, J=5.1 Hz), 2.77-2.82 (2H, m), 2.62 (2H, t, J=7.0 Hz), 2.43 
5 (3H, s), 1.85-1.91 (2H, m). 
EXAMPLE 341 

244-f6-CHLORO-2-r3-OXO-3-(3-PYRIDINYL)PROPYL1-5-(TRIFLUOROMETHYLV1/-y- 
BENZIMIDAZ0L-1-YL1PHENYUETHYL (4-METHYLPHENYUSULFONYLCARBAMATE 
STEP 1 . 2-(4-(f5-chloro-2-(r4-oxo-4-(3-pvridinvl)butanovnamino>-4- 
10 (trifluoromethvnphenvl]annino)phenvl)ethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl 
acetate (Example 339, step 2). 

^H-NMR (CDCia) 5: 9.19 (1H, dD J=2.2 Hz), 8.80 (1H, ddD J=1.8 HzD 3.9 Hz), 8.20 (1H, dD 
15 J=7.9 Hz), 7.64 (2H, br.s), 7.44 (1H, dd, J=5.8 Hz, 7.9 Hz), 7.28 (1H, s), 7.19 (2H, d, J=8.3 
Hz), 7.05 (2H, d, J=8.3 Hz), 6.70 (1H, br.s), 4.27 {2H, t, J=7.1 Hz), 3.49 (2H, t, J=5.5 Hz), 2.92 
(2H, t, J=7.1 Hz), 2.78 (2H, t, J=5.8 Hz), 2.05 (3H, s). 

STEP 2. 3-r6-chloro-1 -r4-(2-hvdroxvethvl)phenvn-5-(trif!uoromethvl)-1 H-benzimidazol-2-vl1-1 - 
(3-pvridinvl)-1 -propanone 

20 The title compound was prepared according to the procedure described in step 4 of 

Example 339 from 2-(4-{[5-chloro-2-{[4-oxo-4-(3-pyridinyl)butanoyl]amino}-4- 
(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 1). 

'h-NMR (CDCI3) 5: 9.05-9.06 (1H, m), 8.77-8.79 (1H, m), 8.24-8.28 (1H, m), 8.06 (1H, s), 

7.54 (2H, d, J=8.5 Hz), 7.40-7.46 (3H, m), 3.97-4.04 (2H, m), 3.66 (2H, t, J=7.0 Hz), 3.19 (2H, 
25 t. J=7.0 Hz), 3.02 (2H, t, J=6.4 Hz). 

STEP 3. 2-(4-r6-chloro-2-r3-oxo-3-(3-pvridinvlbropvn-5-(trifluoromethvl)-1 H-benzimidazol-1 - 

vnphenvllethyl (4-methvlphenvl)sulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 3-[6-chloro-1-[4-(2-hydroxyethyl)phenyl]-5-(trifluoromethyl)-1H-benzimidazol-2-yl]-1-(3- 
30 pyridinyl)-1 -propanone (step 2). 

m.p.: 89-95 °C. 

IR(KBr)v: 2972, 1747, 1693, 1517, 1346, 1230, 1161, 1085 cm'^ 
MS (ESI) m/z: 671 (MH*), 669 ([M-H]") 

^H-NMR (CDCI3) 6: 8.91 (1H, s), 8.83-8.85 (1H, m), 8.23-8.27 (1H, m), 8.05 (1H, s), 7.92 (2H, 
35 d, J=8.2 Hz), 7.33-7.48 (7H, m), 7.21 (1H, s), 4.43 (2H, t, J=6.3 Hz), 3.47 (2H, t, J=7.1 Hz), 
3.25 (2H, t, J=7.1 Hz), 3.04 (2H, t, J=6.3 Hz), 2.43 (3H, s). 
EXAMPLE 342 
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2-M-r6-CHLORO-2-r3-OXO-3-(2-PYRIDiNYDPROPYL1-5-fTRIFLUOROMETHYLV1H- 
BENZIM1DAZ0L-1-YL1PHENYUETHYL (4-METHYLPHENYL)SULF0NYLCARBAMATE 
STEP 1 ■ 2-(4-(r5-chloro-2-(r4-oxo-4-(2-pvridinvnbutanovl1aminoM- 
rtrifluoromethvl)phenvl1amino>phenvnethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyi 
acetate (Example 339, step 2). 
MS (El) m/z: 533 (M") 

STEP 2. 3-r6-chloro-1-r4-(2-hvdroxvethvl)phenvn-5-(trifluoromethvlV1 /-/-benzimidazol-2-vl1-1- 
(2-pvridinvl')-1 -propanone 

The title compound was prepared according to the procedure described in step 4 of 
Example 339 from 2-(4-{[5-chloro-2-{[4-oxo-4-(2-pyridinyl)butanoyl]amino}-4- 
(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 1). 

'h-NMR (CDCI3) 8: 8.67-8.69 (1H, m), 7.84 (1H, s), 7.96-7.99 (1H, m), 7.81-7.84 (1H, m), 
7.39-7.51 (5H, m), 7.23 (1H, s), 3.96-4.02 (2H, m), 3.91 (2H, t, J=6.9 Hz), 3.15 (2H, t, J=6.9 
Hz), 3.01 (2H, t, J=6.4 Hz). 

STEP 3. 2-(4-r6-chloro-2-r3-oxo-3-(2-pvridinvnpropvn-5-(trifluoromethvlV1H-benzimidazol-1- 
vIlphenvDethvl (4-methv!phenvl)sulfonvlcarbamate 

The title compound was prepared according to the procedure described in of 
Example 3 from 3-[6-chloro-1-[4-(2-hydroxyethyl)phenyl]-5-(trifluoromethyl)-1/-/-benzimidazol- 
2-yl]-1-(2-pyridinyI)-1 -propanone (step 2). 
m.p.: 233.6 "C. 

IR(KBr)v: 1743, 1703, 1515, 1481, 1336, 1203, 1120, 1087,995 cm"' 
MS (ESI) m/z: 671 (MH"), 669 ([M-H]") 

^H-NMR (DMSO-de) 6: 8.74-8.76 (1H, m), 8.13 (1H, S), 7.90-8.03 (2H, m), 7,77 (2H, d, J=8.1 
Hz), 7.66-7.70 (1H, m), 7.49-7.58 (4H, m), 7.42 (2H, d, J=8.1 Hz), 7.34 (1H, s), 4.30 (2H, t, 
J=6.4 Hz), 3.83 (2H, t, J=6.4 Hz), 3.09 (2H, t, J=6.4 Hz), 2.98 (2H, t, J=6.4 Hz), 2.50 (3H, s). 
EXAMPLE 343 

2-M-r6-CHLORO-2-f3-(2PYRIDINYL)PROPYL1-5-(TRIFLUORQMRTHYLV1h/- 
BENZIMIDAZOL-1-YUPHENYQETHYL f4-METHYLPHENYL)SULFONYLCARBAMATE 
STEP 1 . 2-(4-fr5-chloro-2-(r4-(2-pvridinvnbutanovnamino)-4- 
(trifluoromethvnphenvnaminolphenvilethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl 
acetate (Example 339, step 2). 

'h-NMR (CDCI3) 5: 9.26 (1H, br.s), 8.39-8.41 (1H, m), 7.86 (1H, s), 7.69-7.72 (1H, m), 7.49 
(1H, s), 7.25-7.28 (1H, m), 7.15-7,21 (3H, m), 7.00 (2H, d, J=8.4 Hz), 4.27 (2H, t, J=7.1 Hz), 
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2.98 (2H, t, J=6.3 Hz), 2.91 (2H, t, J=7.1 Hz), 2.33 (2H, t, J=5.9 Hz), 2.05 (3H, s). 

STEP 2. 2-f4-r6-chloro-2-r3-(2-pvridinvl)propvl1-5-(trifluoromethvl)-1/-/-benzimidazo]-1- 

vljphenvDethanol 

The title compound was prepared according to tlie procedure described in step 4 of 
5 Example 339 from 2-{4-{[5-clnioro-2-{[4-(2-pyridinyi)butanoyl]amino}-4- 

(trifluoromethyl)phenyl]amino}plienyl)ethyl acetate (step 1). 

^H-NMR (CDCI3) 5: 8.43-8.45 (1H, m), 8.09 (1H, s), 7.53-7.59 (1H, m), 7.45 {2H, d, J=8.2 Hz), 

7.22-7.25 (3H, m), 7.05-7.13 (2H, m), 3.98 {2H, t, J=6.3 Hz), 3.00 {2H, t, J=6.3 Hz), 2.84 (4H, 

t, J=7.5 Hz), 2.18-2.22 (2H, m), 1.81-1.90 (2H, m). 
10 STEP 3. 2-(4-r6-cliloro-2-[3-(2-pvridinvi)propvn-5-(trifluoromethvi)-1 /-/-benzimidazol-1 - 

vllphenvilethvl (4-metlivlphenvl)sulfonvicarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[6-chloro-2-[3-(2-pyridinyl)propyl]-5-(trifluoromethyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethanol (step 2). 
15 m.p.:193°C. 

IR(KBr) v: 1747, 1626, 1517, 1433, 1350, 1159, 1120, 1085 cm"^ 

MS (ESI) m/z: 657 (MH^), 655 ([M-H]") 

'h-NMR (CDCI3) 8; 8.47-8.49 (1H, m), 8.08 (1H, s), 7.90 (2H, d, J=8.4 Hz), 7.60-7.66 (1H, m), 
7.36 (2H, d, J=8.4 Hz), 7.11-7.22 (7H, m), 4.44 (2H, t, J=6.0 Hz), 3.01 (2H, t, J=6.0 Hz), 2.82- 
20 2.88 (4H, m), 2.45 (3H, s), 1 .84-1 .94 (2H, m). 
EXAMPLE 344 

2-(4-r6-CHLORQ-2-r3-(2PYRIDlNYL)PROPYU-5-(TRIFLUOROMRTHYL)-1H- 

BENZIMIDAZOL-1-YL1PHENYL!ETHYL(4-METHYLPHENYL)SULFONYLCARBAMATEP- 

TOLUENESULFONATE 

25 The title compound was prepared according to the procedure described in Example 231 from 
2-{4-[6-chloro-2-[3-(2-pyridinyl)propyl]-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl (4- 
methylphenyl)sulfonylcarbamate (Example 343) 
m.p.: 108-110 °C. 

IR (KBr) v: 3062, 1745, 1456, 1232, 1 163, 1010 cm"'' 
30 EXAMPLE 345 

/V-(r(2-(4-r2-ETHYL-5-(1 -HYDROXETHYLV1 H-BENZIMlDAZOL-1 - 

YLIPHENYLIETHYDAMINOICARBONYLM-METHYLBENZENESULFONAMIDE 

STEP 1 . /V-(r(2-{4-r2-ethvl-5-( 1 -hydroxvethyD-l /-/-benzimidazol-1 - 

vllPhenvl>ethvl)amino1carbonvl>-4-methvlbenzenesulfonamide 
35 A mixture /V-[({2-[4-(5-acetyl-2-ethyl-1/^-benzimidazol-1- 

yl)phenyl]ethyl}amino)carbonyl]-4-methylbenzenesulfonamide (Example 78, 238 mg, 0.47 

mmol) and 2N NaOH (0.1 mi) in ethanol (10 ml) was added a mixture of NaBH4 (178 mg, 0.47 
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mmol) and 2N NaOH (0.1 ml) in ethanol (4 ml) at room temperature. The mixture was stirred 
at room temperature for 4 h. The mixture was added water (10 ml) and neutralized with 
NH4CI. The mixture was extracted with ethyl acetate(50 ml). The organic layer was washed 
with brine (10 ml), then dried (Na2S04). After removal of solvent, the crude product was 
5 purified by flash column chromatography eluting with hexane/ethyl acetate (1:4/1:6) 
/CH2Cl2:methanol(10:1) to afford 198 mg (83%) of the title compound as white solids, 
m.p.: 190 °C. 

IR(KBr)v: 3384,2979, 1716, 1514, 1404, 1159, 1087 cm''' 
MS (ESI) m/z: 507 (MH^), 505 ([M-H]") 
10 'h-NMR (CDCI3) 5: 7.73-7.76 (3H, m), 7.21-7.34 (7H, m), 7.20 (1H, d, J=8.5 Hz), 6.66 (1H, 
br.s), 5.02 (1H, q, J=6.4 Hz), 3.52-3.59 (2H, m), 2.91 (2H, t, J=7.0 Hz), 2.75 (2H, q, J=7.5 Hz), 
2.39 (3H, s), 1 .54 (3H, d, J=6.4 Hz), 1 .30 (3H, t, J=7.5 Hz). 
EXAMPLE 346 

A/-^rf2-(4-r2-ETHYL-5-f1-HYDROXETHYU-1H-BENZIM!DAZOL-1- 
15 YUPHENYUETHYL)AMIN01CARB0NYLV4-METHYLBENZENESULF0NAMIDE Pz 

TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 

231 from /V-{[(2-{4-[2-ethyl-5-(1-hydroxyethyl)-1 H-benzimidazol-1- 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (Example 345) 
20 m.p.: 110-115 °C. 

IR(KBr) v: 3062, 1708, 1519, 1340, 1163 cm"^ 

EXAMPLE 347 

/V-(f r2-(4-(2-ETHYL-5-ri -f METHYL0XY)ETHYL1-1 /-/-BENZIMIDAZOL-1 - 
YL)PHENYL)ETHYL1AMIN0> CARBONYLV4-METHYLBENZENESULFONAMIDE 

25 STEP 1. /V-((r2-(4-(2-ethvl-5-ri-(methvloxv1ethvl1-1H-benzimidazol-1- 
vi>phenvl)ethvnaminolcarbonvn-4-methvlbenzenesulfonamide 

A solution of /\/-{[(2-{4-[2-ethyl-5-(1-hydroxyethyl)-1/-/-benzimidazol-1- 
yl]phenyl}ethyl)amino]carbonyl}-4-methyibenzenesulfonamide (Example 345, 151 mg, 0.3 
mmol) in CH2CI2 (15 ml) was added thionyl chloride (0.1 ml, 1.5 mmol) at room temperature. 

30 The mixture was stirred at room temperature for 2 h. The solvent was removed and the 
residue was dissolved with methanol (15 ml). The mixture was added triethylamine (0.08 ml, 
0.6 mmol) and stirred at room temperature for 5 h. The solvent was removed and the residue 
was extracted with CH2CI2 (50 ml). The organic layer was washed with water(10 ml), brine 
(10 ml), then dried (Na2S04). After removal of solvent, the crude product was purified by flash 

35 column chromatography eluting with hexane/ethyl acetate (1:6) /CH2Cl2:methanol(10:1) to 
afford 139 mg (89%) of the title compound as white solids. 
MS (ESI) m/z: 521 (MH^), 519 ([M-H]") 
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'h-NMR (CDCI3) 5: 7.65-7.75 (3H, m), 1.T1-1.Z1 (6H, m), 7.16-7.20 (1H, m), 7.07 (1H, d, 
J=8.3 Hz), 6.69 (1H, br.s), 4.42 (1H, q, J=6.5 Hz), 3.54-3.62 (2H, m), 3.22 (3H, s), 2.93 (2H, t, 
J=7.0 Hz), 2.93 (2H, t, J=7.0 Hz), 2.78 (2H, q, J=7.6 Hz), 2.39 (3H, s), 1.49 (3H, d, J=6.5 Hz), 
1.32 (3H, t, J=7.6 Hz). 
5 EXAMPLE 348 

/V-ar2-f4-(2-ETHYL-5-ri-(METHYLOXY)ETHYL1-1H-BENZIMIDAZOL-1- 

YUPHENYUETHYLIAMINOl CARBONYLV4-METHYLBENZENESULFONAMIDE ^ 

TOLUENESULFONATE 

The title compound was prepared according to tine procedure described in Example 
10 231 from A/-({[2-(4-{2-ethyl-5-[1-(methyloxy)ethyl]-1H-benzimidazol-1- 

yl}phenyl)ethyl]amino}carbonyl)-4-methylbenzenesulfonamide (Example 347) 
m.p.: 110-115 °C. 

IR (KBr) v: 3064, 1710, 1519, 1452, 1340, 1163, 1033 cm"^ 
EXAMPLE 349 

15 /V-^r(2-M-r2-ETHYL-5-n -HYDROXY-1 -METHYLETHYLVI H-BENZIM IDAZOL-1 - 

YLIPHENYDETHYDAMINOICARBONYLM-METHYLBENZENESULFONAMIDE P; 

TOLUENESULFONATE 

STEP 1 . A/-(r(2-l4-r2-ethvl-5-n-hvdroxv-1-methvlethvn-1H-benzimidazol-1- 
vi lplienvl}ethvl)amino1carbonviM-methvlbenzenesulfonamide 

20 A solution of /V-[({2-[4-(5-acetyl-2-etlnyl-1H-benzimidazol-1- 

yl)phenyI]ethyl}amino)carbonyl]-4-methylbenzenesulfonamide (Example 78, 100 mg, 0.19 
mmol) in tetratiydrfurane (15 ml) was added MeiVlgl (1.2 ml, 0.99 mmol) dropwise under 
nitrogen at 0 °C. Tine mixture was stirred at 0 °C for 1 h and then was stirred at rt for 30 min. 
The mixture was added water (10 ml) and extracted with CH2Ci2(50 ml). The organic layer 

25 was washed with brine (10 ml), then dried (NasSOi). After removal of solvent, the crude 
product was purified by flash column chromatography eluting with CH2Cl2:methanol 
(30:1/20:1/10:1) to afford 100 mg (97%) of the title compound as white solids. 
MS (ESI) m/z: 521 (MH*), 519 ([M-HD 

'h-NMR (CDCI3) 5: 7.87 (1H, s), 7.76 (2H, d, J=7.9 Hz), 7.17-7.38 (7H, m), 7.00 (1H, d. J=8.5 
30 Hz), 6.69 (1 H, br.s), 3.52 (2H, br.s), 2.88 (2H, br.s), 2.73 (2H, br.s), 2.36 (3H, s), 1 .62 (6H, s), 
1.27 (3H, m). 

STEP 2. /\/-(r(2-f4-r2-ethvl-5-( 1 -hvdroxv-1 -methvlethvlVI H-benzimidazol-1 - 
vllphenvl)ethvnamino1carbonvl)-4-methvlbenzenesulfonamide p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 
35 231 from N-{[(2-{4-[2-ethyl-5-(1-hydroxy-1-methylethyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (Step 1 ). 
m.p.: 146-150 °C. 
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IR{KBr) v: 2871, 1685, 1519, 1448, 1340, 1124 cm"'' 
EXAMPLE 350 

2-ETHYL-4.6-DIMETHYL-1-(4-l2-r((r(4-METHYLPHENYL)SULFONYL1AMINO) 

CARB0NYL1AM[N01ETHYL>PHENYU-1H-BENZIMIDAZ0LE-5-CARB0XAMIDE 

STEP 1 . 1-r4-(2-chloroethvnphenvn-2-ethvl-4.6-dimethvl-1H-benzimidazole-5-carboxamide 

A solution of 1-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-benzimidazole-5- 
carbonitrile (Example 329, step 6, 997 mg, 2.95 mmol) in C.H2SO4 (50 ml) was stirred at 80 °C 
for 15 h. The mixture was poured onto ice and was neutralized with NaOH. The mixture was 
extracted with ethyl acetate (600 ml). The organic layer was washed with brine (300 ml), then 
dried (Na2S04). The solvent was removed to afford 871 mg (83%) of the title compound as 
white solids. 
MS (El) m/z: 355 (M+) 

'h-NMR (CDCI3) 5: 7.43 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 6.73 (1H, s), 6.56 (1H. 
br.s), 5.88 (1H, br.s), 3.82 (2H, t, J=7.0 Hz), 3.19 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.6 Hz), 
2.72 (3H, s), 2.41 (3H, s), 1.26 (3H, t, J=7.6 Hz). 

STEP 2. 1-r4-(2-azidoethvl)phenvn-2-ethvl-4.6-dimethvl-1H-benzimidazoie-5-carboxamide 

The title compound was prepared according to the procedure described in step 8 
Example 1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-benzimidazole-5- 
carboxamide (step 1). 

'h-NMR (CDCI3) 5: 7.44 (2H, d, J=8.4 Hz), 7.27-7.30 (2H, m), 6.73 (1H, s), 5.97 (1H, br.s), 
5.72 (1H, br.s), 3.62 (2H, t, J=7.1 Hz), 3.02 (2H, t, J=7.1 Hz), 2.80 (2H, q. J=7.5 Hz), 2.73 (3H, 
s), 2.42 (3H, s), 1 .26 (3H, t, J=7.5 Hz). 

STEP 3. 1-r4-(2-aminoethvnDhenvl]-2-ethvl-4.6-dimethvl-1H-benzimidazole-5-carboxamide 

The title compound was prepared according to the procedure described in step 9 of 
Example 1 from 1-[4-(2-azidoethyl)phenyi]-2-ethyl-4,6-dimethyl-1W-benzimidazole-5- 
carboxamide (step 2). 

'h-NMR (CDCI3) 5: 7.41 (2H, d, J=8.2 Hz), 7.26 (2H, d, J=8.2 Hz), 6.74 (1H, s), 6.00 (1H, 
br.s), 5.76 (1H, br.s), 3.07 (2H, t, J=7.1 Hz), 2.87 (2H, t, J=7.1 Hz), 2.81 (2H, q, J=7.5 Hz), 
2.74 (3H, s), 2.43 (3H, s), 1.26 (3H, t, J=7.5 Hz). 
STEP 4. 2-ethvl-4.6-dimethvl-1-(4-l2-r((r(4- 

methvlphenvnsuifonvnamino1carbonvnaminolethvl)phenvn-1H-benzimidazole-5 -carboxamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 1-[4-(2-aminoethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-benzimidazole-5- 
carboxamide (step 3). 
MS (ESI) m/z: 534 (MH'), 532 ([M-H]") 

^H-NMR (CD3OD) 6: 7.88 (1H, s), 7.80 (2H, d, J=8.3 Hz), 7.25-7.42 (6H, m), 6.74 (1H, br.s), 
3.42 (2H, t, J=6.8 Hz), 2.86 (2H, t, J=6.8 Hz), 2.79 (2H, q, J=7.6 Hz), 2.65 (3H, s), 2.37 (3H, 
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s), 2.34 (3H, s), 1 .21 (3H, t, J=7.6 Hz). 
STEP 5. 2-ethvl-4.6-dimethvl-1-(4-(2-rar(4- 

methviphenvl)sulfonvnamino>carbonvl)amino1ethvl>phenvlV1H-benzimidazole-5-carboxamide 
p-toluenesulfonate 

5 The title compound was prepared according to tine procedure described in Example 

231 from 2-ethyl-4,6-dimethyl-1-(4-{2-[{{[{4- 

methylphenyl)sulfonyllamino}carbonyl)amino]ethyl}pheny!)-1H-benzimidazole-5-carboxamide 
(step 4). 
EXAMPLE 351 

10 A/-m2-(4-r2-ETHYL-5-(TRIFLUOROACETYLV1H-BENZIMIDAZOL-1- 

YnPHENYUETHYDAMIN01CARBQNYLV4-METHYLBENZENESULF0NAMIDE Pz 

TOLUENESULFONATE 

STEP 1 . 2,2,2-trifluoro-1-(4-(r4-(2-hvdroxvethvnphenvl1amino>-3-nitrophenvnethanone 

The title compound was prepared according to the procedure described in step 1 of 
1 5 Example 45 from 1 -(4-amino-3-nitrophenyl)-2,2,2-trif]uoroethanone. 

'h-NMR (CDCI3) 5: 9.47 (1H, br.s), 8.10 (1H, d, J=2.6 Hz), 7.16-7.33 (6H, m), 3.87-3.94 (2H, 
m), 2.91 (2H, t, J=6.4 Hz), 1.43 (IN, t, J=5.6 Hz). 

STEP 2. 1 -(3-amino-4-(r4-(2-hvdroxYethvnphenvllamino)phenvlV2.2,2-trifluoroethanone 

The title compound was prepared according to the procedure described in step 4 of 
20 Example 1 from 2,2,2-trifluoro-1-(4-{[4-(2-hydroxyethyl)phenyl]amino}-3-nitrophenyl)ethanone 
(step 1). 

^H-NMR (CDCI3) 5: 7.05-7.09 (3H, m), 6.57-6.70 (4H, m), 3.82 (2H, t, J=6.6 Hz), 2.78 (2H, t, 
J=6.6 Hz). 

STEP 3. 2-(4-r2-ethvl-5-(trifluoroacetvn-1H-benzimidazol-1-vnphenvl)ethvl propanoate 
25 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-(3-amino-4-{[4-(2-hydroxyethyl)phenyl]amino}phenyl)-2,2,2- 
trifluoroethanone (step 2). 

'h-NMR (CDCI3) 5: 7.65 (1H, s), 7.45 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.06 (2H, s), 
4.38 (2H, t, J=6.9 Hz), 3.07 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=7.4 Hz), 2.35 (2H, q, J=7.5 Hz), 
30 1 .35 (3H, t, J=7.4 Hz), 1 .14 (3H, t, J=7.5 Hz). 

STEP 4. l-{2-ethvl-1-r4-(2-hvdroxvethvnphenvn-1H-benzimidazol-5-vl>-2.2,2-trifluoroethanone 
The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[2-ethyI-5-(trifluoroacetyl)-1H-benzimidazol-1-yl]phenyl}ethyl propanoate 
(step 3). 

35 'h-NMR (CDCI3) 5:7.65 (1H, s), 7.47 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.06 (2H, s), 
3.96-4.03 (2H, m), 3.01 (2H, t, J=6.6 Hz), 2.79 (2H, q, J=7.6 Hz), 1 .35 (3H, t, J=7.6 Hz). 
STEP 5. 1-(1-r4-(2-chloroethvnphenvn-2-ethvl-1H-benzimidazol-5-vl>-2.2.2-trifluoroethanone 
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The title compound was prepared according to the procedure described in step 7 
Example 1 from 1-{2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazol-5-yi}-2,2,2- 
trifluoroethanone (step 4). 

'h-NMR {CDCI3) 5: 7.66 (1H, s), 7.45 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 7.07 (2H, s), 
5 3.82 (2H, t, J=7.0 Hz), 3.20 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.6 Hz), 1 .36 (3H, t, J=7.6 Hz). 

STEP 6. l-n-r4-f2-azidoethvl)Dhenvl1-2-ethvl-1H-benzimidazoi-5-vl>-2.2.2-trifluo roethanone 

The title compound was prepared according to the procedure described in step 8 

Example 1 from l-{1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}-2,2,2- 

trifluoroethanone (step 5). 
10 'h-NMR (CDCI3) 8: 7.65 (1H, s), 7.46 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 7.06 (1H, s), 

3.62 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.5 Hz), 1 .35 (3H, t, J=7.5 Hz). 

STEP 7. l-(1-r4-(2-aminoethvnDhenvn-2-ethvl-1f-/-benzimidazol-5-vl)-2.2,2-triflu oroethanone 

The title compound was prepared according to the procedure described in step 9 of 

Example 1 from l-{1-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}-2,2,2- 
15 trifluoroethanone (step 6). 

^H-NMR (CDCI3) 5:7.65 (1H, s), 7.43 (2H, d, J=8.5 Hz), 7.28 (2H, d, J=8.5 Hz), 7.07 (2H, s), 

3.09 (2H. t, J=6.7 Hz), 2.89 (2H, t, J=6.7 Hz), 2.79 (2H, q, J=7.4 Hz), 1.35 (3H. t, J=7.4 Hz). 

STEP 8. A/-(r(2-f4-r2-ethvi-5-(trifluoroacetvl)-1 H-benzimidazol-1 - 

vIlphenvDethvDaminolcarbonvlM-methvlbenzenesulfonamide 
20 The title compound was prepared according to the procedure described in step 10 

of Example 1 from 1-{1-[4-(2-aminoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}-2,2,2- 

trifluoroethanone (step 7). 

MS (ESI) m/z: 547 (MH*), 545 ([M-H]') 

'h-NMR (CDCI3) 5: 7.72 (2H, d, J=8.4 Hz), 7.64 (1H, s), 7.39 (2H, d, J=8.4 Hz), 7.27-7.29 (4H, 
25 m), 7.02-7.04 (2H, m), 6.75 (1H, br.s), 3.55-3.62 (2H, m), 2.94 (2H, t, J=6.9 Hz), 2.79 (2H, q, 

J=7.5 Hz), 2.39 (3H, s), 1 .33 (3H, t, J=7.5 Hz). 

STEP 9. A/-(r(2-(4-F2-ethvl-5-(trifluoroacetvl)-1 H-benzimidazol-1 - 

vnphenvl}ethvnamino1carbonvlV4-methvlbenzenesulfonamide o-toluenesulfonate 

The title compound was prepared according to the procedure described In Example 
30 231 from /v-{[(2-{4-[2-ethyi-5-(trifluoroacetyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (step 8) 

m.p.: 194.1 °C. 

IR(KBr)v: 3589, 1701, 1627, 1521, 1458, 1330, 1091 cm"^ 
EXAMPLE 352 

35 2-f4-f2-ETHYL-5-fTRIFLUQRQACETYLV1H-BENZIMIDAZ OL-1-YL1PHENYL>ETHYL (4; 

METHYLPHENYUSULFONYLCARBAMATEP-TOLUENESULFONATE 

STEP 1 2-(4-r2-ethvl-5-(trifluoroacetvl)-1 H-benzimidazol-1 -vIlphenvDethvl (4; 
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methvlphenynsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 1-{2-ethyl-1-[4-{2-hydroxyethyl)phenyl]-1/-/-benzimidazo!-5-yl}-2,2,2-trifluoroethanone 
(Example 351 , step 4). 
5 MS (ESI) m/z: 548 (MH*), 546 ([M-H]") 

'h-NMR (CDCI3) 5: 7.93 (2H, d, J=8.4 Hz), 7.64(1 H, s), 7.28-7.35 (4H, m), 7.20 (2H, d, J=8.4 
Hz), 7.05-7.07 (2H, m), 4.37 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.6 Hz), 2.76 (2H, q, J=7.6 Hz), 
2.43 (3H, s), 1.31 (3H, t, J=7.6 Hz). 

STEP 2. 2-|4-r2-ethvl-5-(trifluoroacetvl)-1/-/-benzimidazol-1-vl1phenvl|ethvl (4- 
10 methvlphenvDsulfonvlcarbamate p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 231 from 
2-{4-[2-ethyl-5-(trifluoroacetyl)-1 /-/-benzimidazol-1 -yl]phenyl}ethyl (4- 
methylphenyl)sulfonylcarbamate (Step 1) 
m.p.: 92-97 °C. 

15 IR(KBr)v: 1745, 1519, 1458, 1350, 1222, 1163, 1122cm'^ 
EXAMPLE 353 

2-(4-r5-ACETYL-2-(1H-PYRAZOL-3-YL)-1H-BENZIMIDAZOL-1-YL1PHENYUETHYL (4- 
METHYLPHENYUSULFONYLCARBAMATE P-TOLUENESULFONATE 
STEP 1 . 1 -[1 -r4-(2-hvdroxvethvnphenvl1-2-( 1 H-pvrazol-3-vn-1 H-benzimidazol-5-vl1ethanone 
20 The title compound was prepared according to the procedure described in step 1 of 

Example 236 from 1-(3-amino-4-{[4-(2-hydroxyethyl)phenyl]amino}phenyl)ethanone (Example 
78, step 2). 
MS (El) m/z: 345 (M+) 

'h-NMR (CDCI3) 5: 8.53 (IN, s), 7.94 (1H, d, J=8.4 Hz), 7.48-7.53 (3H, m), 7.37 (2H, d, J=8.2 
25 Hz), 7.27 (1H, s), 7.18 (1H, d, J=8.4 Hz), 6.03 (1H, br.s), 4.02 (2H, t, J=6.6 Hz), 3.05 (2H, t, 
J=6.6 Hz), 2.69 (3H, s). 

STEP 2. 2-(4-r5-acetvl-2-(1H-Pvrazol-3-vlV1H-benzimidazol-1-vnDhenvl>ethvl (4- 
methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
30 3 from 1-[1-[4-(2-hydroxyethyl)phenyl]-2-(1H-pyrazol-3-yl)-1H-benzimidazol-5-yl]ethanone 
(step 1). 

MS (ESI) m/z: 544 (MH"), 542 ([M-H]") 

'h-NMR (DMSO-ds) 5: 8.41 (1H, s), 7.77-7.89 (4H, m), 7.38-7.42 (7H, m), 7.12 (1H, d, J=8.5 
Hz), 6.65 (1H, br.s), 4.29 (2H, t, J=6.6 Hz), 2.96 (2H, t, J=6.6 Hz), 2.66 (3H, s), 2.35 (3H, s). 

35 STEP 3. 2-(4-r5-acetvl-2-n /^-pvrazol-3-vn-1 H-benzimidazol-1 -vHphenvDethyl (4; 

methvlphenvnsulfonvlcarbamate p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 231 from 



-329- 



2-{4-[5-acetyi-2-(1 H-pyrazol-3-yi)-1 H-benzlmidazol-l -yl]phenyi}ethyl (4- 
nnethylphenyl)sulfonylcarbamate (step 2) 
m.p.: 204 °C. 

IR(KBr)v: 3249, 1755, 1676, 1595, 1517, 1440, 1332, 1207, 1161, 1008 cm'^ 
5 EXAMPLE 354 

/S/-(rf2-^4-r6-CHLQRO-2-ri-(METHYLOXY)ETHYL1-5-(TRIFLUQROMETHYLV1H- 

BENZIMIDAZ0L-1-YL1PHENYUETHYL^AMIN01CARB0NYLM- 

METHYLBENZENESULFONAMIDEP-TOLUENESULFONATE 

STEP L 2-(4-ff5-chloro-2-f(2-hvdroxvpropanovl)amino1-4- 

10 (trifluoromethvl)phenvllamino>phenvnethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromettiyi)phenyl]amino}phenyl)etiiyl 
acetate (Example 339, step 2). 
MS (Ei) m/z: 444 (M*) 

15 STEP 2. 2-f4-r6-chloro-2-(1 -hvdroxvethvl)-5-(trifluorometlivl)-1 H-benzimidazol-1 - 

vllphenvllethvl acetate 

The title compound was prepared according to the procedure described in step 4 of 

Example 339 from 2-(4-{[5-chloro-2-[(2-hydroxypropanoyl)amino]-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 1 ) 
20 'h-NIV!R (CDCI3) S: 8.14 (1H, s), 7.48 (2H, d, J=8.4 Hz), 7.34 (2H, d, J^8.4 Hz), 7.24 (1H, s), 

4.88-4.98 (1H, m), 4.38 (2H, t, J=7.0 Hz), 3.66 {1H, d, J=8.1 Hz), 3.08 (2H, t. J=7.0 Hz), 2.09 

(3H, s), 1.57(3H.d.J=6.6Hz). 

STEP 3. 1-[6-chloro-1-f4-(2-hvdroxvethvl)phenvl1-5-(trifluoromethvl)-1 H-benzimidazol-2- 
vnethanol 

25 The title compound was prepared according to the procedure described in step 6 of 

Example 1 from 2-{4-[6-chloro-2-(1-hydroxyethyl)-5-(trifiuoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethyl acetate (step 2) 
MS (ESI) m/z: 384 (M*) 

^H-NMR (CDCI3) 5: 8.14 (1H, s), 7.49 (2H, d, J=8.6 Hz), 7.34 (2H, d, J=8.6 Hz), 7.25 (1H, s), 
30 4.89-4.96 (1H, m). 3.98 (2H, t, J=6.2 Hz), 3.36 (1H, d, J=5.5 Hz), 3.01 (2H, t, J=6.2 Hz), 1.54 
(3H, m). 

STEP 4. 1 -re-chloro-l -f4-f2-(rf 1 ,1 -dimethvlethvlHdiphenvl)silvl1oxv>ethvl)phenvn-5- 
(trifluoromethviV1H-benzimidazol-2-vl1ethanol 

A mixture of 1-[6-chloro-1-[4-(2-hydroxyethyl)phenyl]-5-(trifluoromethyl)-1H- 
35 benzimidazol-2-yl]ethanol (step 3, 461 mg, 1.19 mmol), fert-ButyldiphenylsiiyI chloride (0.35 
ml, 1.3 mmol), triethylamine (0.2 ml, 1.4 mmol) and N,N-dimetylaminopyridine (6 mg, 0.05 
mmol) in dichloromethane (11 ml) was stirred under nitrogen at room temperature for 4 h. 
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was added water (50 m!) and extracted with dichloromethane {100 ml). The organic layer was 
washed with water (50 ml), brine (50 ml), then dried (Na2S04). After removal of solvent, the 
crude product was purified by flash column chromatography eluting with hexane/ethyl acetate 
(3:1/1:1) to afford 590 mg (80%) of the title compound as white amorphous. 
5 'h-NMR (CDCI3) 5: 8.14 (1H, s), 7.59-7.63 (4H, m), 7.34-7.46 (8H, m), 7.22-7.30 (3H, m), 
4.87-4.96 (1H, m), 3.94 (2H, t, J=6.4 Hz), 3.29 (1H, d, J=8.1 Hz), 2.97 (2H, t, J=6.4 Hz), 1.52 
(3H, d, J=6.6Hz), 1.03(9H,s). 

STEP 5. 6-chloro-1-r4-(2-frf1 .1-dimethvlethvi)(diphenvnsilvlloxv)ethvnphenvl1-2-ri- 
fmethvloxv)ethvn-5-arifluoromethvn-1H-benzlmidazole 

10 A solution of 1-[6-ch!oro-1-[4-{2-{[(1,1-dimethylethyl)(diphenyl)silyl]oxy}ethyl)phenyl]- 

5-(trifluoromethyi)-1H-benzimidazol-2-yl]ethanol (step 4. 590 mg, 0.95 mmol) in DMF (10 ml) 
was added NaH (45 mg, 1 .13 mmol). Then the mixture was added Mel (0.08 ml, 1 .23 mmol) 
at room temperature. The mixture was stirred at room temperature for 1 h. The mixture was- 
added water (30 m!) and extracted with ethyl acetate (100 ml). The organic layer was washed 

15 with water (50 ml), brine (50 ml), then dried (Na2S04). After removal of solvent, the crude 
product was purified by flash column chromatography eluting with hexane/ethyl acetate (3:1) 
to afford 550 mg (91%) of the title compound as colorless oil. 

'h-NMR (CDCI3) 8:8.17 (1H, s), 7.20-7.70 (15H, m), 4.54 (1H, q, J=6.6 Hz), 3.95 (2H, t, J=6.6 
Hz), 3.22 (3H, s), 2.97 (2H, t, J=6.6 Hz), 1 .55 (3H, d, J=6.6 Hz), 1 .03 (9H, s). 
20 STEP 6. 2-f4-f6-chloro-2-ri -fmethvloxvtethvll-5-(trifluoromethvl)-1 H-benzimidazol-1 - 
vllphenvllethanoi 

The title compound was prepared according to the procedure described in step 6 of 
Example 90 from 6-chloro-1-[4-(2-{[(1,1-dimethylethyl)(diphenyl)silyl]oxy}ethyl)phenyl]-2-[1- 
(methyloxy)ethyl]-5-(trifluoromethyl)-1/^-benzimidazole (step 5). 
25 MS (ESI) m/z:398 

^H-NMR (CDCI3) 5:8.18 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 7.24 (1H, s), 
4.58 (1H, q, J=6.6 Hz), 4.00 (2H, br.s), 3.24 (3H, s), 3.02 (2H, t, J=6.5 Hz), 1.55-1.60 (3H, m). 
STEP 7. 6-chloro-1 -r4-(2-chloroethvnDhenvn-2-f 1 -(methvloxv^ethvn-5-(trifluoromethvlV1 H- 
benzimidazoie 

30 The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-{4-[6-chloro-2-[1-(methyioxy)ethyi]-5-(trifluoromethyl)-1H-benzimidazol-1- 
yllphenyl}ethanol (step 6). 
MS (ESI) m/z:416(M*) 

'h-NMR (CDCI3) 5: 8.18 (1H, s), 7.48 (2H, d, J=8.5 Hz), 7.35 (2H, d, J=8.5 Hz), 7.23 (1H, s), 
35 5.57 (1 H, q, J=6.6 Hz), 3.83 (2H, t, J=7.1 Hz), 3.1 9-3.24 (5H, m), 1 .57 (3H, d, J=6.6 Hz). 

STEP 8. i-r4-(2-azidoethvl)phenvn-6-chloro-2-ri-fmethvloxv)ethvn-5-(trifluorom ethvn-1 H- 
benzimidazole 
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The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 6-chloro-1-[4-(2-chloroethyi)phenyl]-2-[1-(methyloxy)ethyl]-5-(trifluoromethyl)- 
IH-benzimidazoie (step 7). 
MS (ESi) m/z:423 (M*) 

5 ^H-NMR (CDCI3) 5: 8.18 (1H, s), 7.48 (2H, d, J=8.2 Hz), 7.35 {2H, d, J=8.2 Hz), 7.22 (1H, s), 
4.57 (1H, q, =6.6 Hz), 3.63 (2H, t, J=6.9 Hz), 3.23 {3H, s), 3.04 (2H, t, J=6.9 Hz), 1.56 (3H, d, 
J=6.6 Hz). 

STEP 9. 2-(4-r6-chloro-2-ri-(methvloxv)ethvn-5-(trifluoromethvl)-1 H-benzimidazol-1 - 
vl]phenvl)ethanamine 

10 The title compound was prepared according to the procedure described in step 7 of 

Example 37 from 1-[4-{2-azidoethyl)phenyl]-6-chloro-2-[1-(methyloxy)ethyl]-5-(trifluoromethyi)- 
IH-benzimidazole (step 8). 

^H-NMR (CDCI3) 5: 8.18 (1H, s), 7.45 (2H, d, J=8.4 Hz), 7.32 (2H, d, J=8.4 Hz), 7.24 (1H, s),' 
4.57 {1H, q, J=6.6 Hz), 3.23 (3H, s), 3.10 (2H, br.s), 2.90 (2H, t, J=6.6 Hz), 1.57 (3H, d, J=6.6 
15 Hz). 

STEP 1 0. A/-(r(2-(4-f6-chloro-2-F1 -(methvloxv)ethvl1-5-(trifluoromethvl)-1 H-benzimidazol-1 - 
vllphenvDethvnaminolcarbonvlM-methvlbenzenesuifonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{4-[6-chloro-2-[1-(methyloxy)ethy!]-5-(trifluoromethyl)-1H-benzimidazol-1- 
20 yl]phenyl}ethanamine (step 9). 

MS (ESI) m/z: 595 (MH*). 593 ([M-H]-) 

^H-NMR (CDCI3) 5: 8.18 (1H, s), 7.73 (2H, d. J=8.4 Hz), 7.42 (2H, d, J=8.6 Hz), 7.27-7.34 {4H, 
m), 7.21 (1H, s), 6.76 (1H, br.s), 4.57 (1H, q, J=6.6 Hz), 3.56-3.63 (2H, m), 3.23 (3H, s), 2.96 
(2H, t, J=7.1 Hz). 2.41 (3H. s), 1.56 (3H, d, J=6.6 Hz). 

25 STEP 1 1 . /\/-(r(2-f4-r6-chioro-2-ri -(methvloxv)ethvn-5-(trifluoromethvl)-1 H-benzimidazol-1 - 
vIlphenvDethyDamlnolcarbonvlM-methvlbenzenesulfonamide p-toluenesulfonate 
The title compound was prepared according to the procedure described in Example 231 from 
/V-{[(2-{4-[6-chloro-2-[1 -(methyloxy)ethyl]-5-(trifluoromethyl)-1 W-benzimidazol-1 - 
yl]phenyl}ethyl)amino]carbonyl}-4-methyibenzenesulfonamide (step 1 0) 

30 IR (KBr) v: 2873, 1712, 1517, 1454, 1342, 1122, 1033, 1010 cm"' 
EXAMPLE 355 

2-f4-F2-ETHYL-5-(1-HYDROXYETHYL)-1H-BENZIMIDAZOL-1-YUPHENYL>ETHYL (4- 
METHYLPHENYUSULFONYLCARBAMATE P-TOLUENESULFONATE 
STEP 1. 2-(4-r2-ethvl-5-(1-hvdroxvethvl)-1H-benzimidazol-1-vnphenvl>ethvl (4- 
35 methylphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 
345 from 2-[4-(5-acetyl-2-ethyl-1H-benzimidazoi-1-yl)phenyl]ethyl (4- 
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methylphenyi)sulfonylcarbamate (Example 332) 
MS (ESI) m/z: 508 (MH*), 506 ([M-H]') 

'h-NMR (CDCI3) 5: 7.94 (2H, d, J=8.3 Hz), 7.77 (1 H, s), 7.03-7.35 (8H, m), 5.04 (1 H, q, J=6.4 
Hz), 4.36 (2H, t, J=6.6 Hz), 2.97 (2H, t, J=6.6 Hz), 2.74 (2H, q, J=7.5 Hz), 2.43 (3H, s), 1.56 
5 (3H, d, J=6.4 Hz), 1 .28 (3H, t. J=7.5 Hz). 

STEP 2. 2-l4-r2-ethvl-5-(1-hvdroxvethvl)-1/-/-benzimidazol-1-vnphenvl>ethvl (4- 
methylphenvDsuifonvlcarbamate p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 231 from 
2-{4-[2-ethyl-5-(1 -hydroxyethyi)-1 H-benzimidazol-1 -yl]phenyl}ethyl (4- 
10 methylphenyOsulfonylcarbamate (step 1) 
m.p.: 96-110 °C. 

IR(KBr)v: 1743, 1519, 1456, 1163, 1033, 1010 cm"^ 
EXAMPLE 356 

2-U-r2-ETHYL-4-METHYL-5-(METHYLOXYV1 H-BENZIMIDAZOL-1 -YLIPHENYLIETHYL (4- 
15 METHYLPHENYL^SULFONYLCARBAMATE P-TOLUENESULFONATE 
STEP 1 . 2-(4-(r3-methvl-4-(methvloxv)-2-nitrophenvnamino>phenvl)ethanol 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 1-chloro-3-methyl-4-(methyloxy)-2-nitrobenzene 
MS (El) m/z: 302 (M*) 

20 'h-NMR (CDCI3) 5: 7.11-7.20 (3H, m), 6.89-6.96 (3H, m), 6.53 (1H, br.s), 3.83 (5H, br.s), 2.81 
(2H, t, J=6.4 Hz). 2.25 (3H, s). 

STEP 2. 2-(4-(f2-amino-3-methvl-4-(methvloxv)phenvnamino)phenvl)ethanol 

The title compound was prepared according to the procedure described in step 4 of 

Example 1 from 2-(4-{[3-methyl-4-(methyloxy)-2-nitrophenyl]amino}phenyl)ethanol (step □). 
25 MS (El) m/z: 272 (M*) 

^H-NMR (CDCI3) 5: 7.03 (2H, d, J=8.6 Hz), 6.92 (1H, d, J=8.6 Hz). 6.57 (2H, d, J=8.6 Hz), 

6.32 (2H, d, J=8.6 Hz), 5.01 (1H, br.s), 3.77-3.90 (7H, m), 2.76 (2H, t, J=6.4 Hz), 2.09 (3H, s). 

STEP 3. 2-(4-f2-ethvl-4-methvl-5-(methvloxv)-1H-benzimidazol-1-vnphenv i>ethvl propanoate 

The title compound was prepared according to the procedure described in step 5 of 
30 Example 1 from 2-(4-{[2-amino-3-methyl-4-(methyloxy)phenyl]amino}phenyl)ethanol (step 2). 

MS (El) m/z: 366 (M*) 

STEP 4. 2-f4-f2-ethvl-4-methvl-5-fmethvloxv^-1 H-benzimidazol-1 -v nphenvDethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[2-ethyl-4-methyl-5-(methyloxy)-1H-benzimidazol-1-yi]phenyi}ethyl 
35 propanoate (step 3). 

'h-NMR (CDCI3) 5:7.42 (2H, d, =8.1 Hz), 7.27 (2H, d, J=8.1 Hz), 6.84 (2H, s), 3.97 (2H, t, 
J=6.4 Hz), 3.86 (3H. s), 2.99 (2H. t, J=6.4 Hz), 2.81 (2H, q, J=7.7 Hz), 2.58 (3H, s), 1.26 (3H, 
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t, J=7.7 Hz). 

STEP 5. 2-f4-r2-ethvl-4-methvl-5-fmethvloxv)-1H-benzimidazol-1-vnphenvl>ethvl (4- 
methylphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 
5 3 from 2-{4-[2-ethyl-4-methyi-5-(methyloxy)-1H-benzimidazol-1-yl]phenyi}ethanol (step 4). 
MS (ESI) m/z: 508 (MH*), 506 ([M-H]") 

^H-NMR (CDCI3) 5: 7.98 (2H, d, J=8.3 Hz), 7.33 (2H, d, J=8.9 Hz), 6.88-6.91 (6H, m). 4.28 

(2H. t, J=6.0 Hz), 3.89 (3H, s), 2.84 (2H, t, J=6.0 Hz), 2.74 (2H, q, J=7.5 Hz), 2.56 (3H, s), 

2.43 (3H, s), 1.05 (3H, t, J=7.5 Hz). 
10 STEP 6. 2-(4-f2-ethvl-4-methvl-5-fmethvloxv)-1H-benzimidazol-1-vnphenvl)ethvl (4- 

methvlphenvDsulfonvlcarbamate p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 

231 from 2-{4-[2-ethyl-4-methyi-5-(methyloxy)-1 W-benzimidazol-1-yl]phenyl}ethyl (4-- 

methylphenyl)sulfonylcarbamate (step 5) 
15 m.p.: 94-103 °C. 

IR(KBr)v: 1747, 1458, 1232, 1163, 1120cm-^ 

EXAMPLE 357 

2-r4-(2-ETHYL-5-PHENYL-1 H-BENZIMIDAZOL-1 -YL)PHENYL1ETHYL(4- 
METHYLPHENYDSULFONYLCARBAMATE 
20 STEP 1. 2-f4-r(4-bromo-2-nitrophenvl)aminolphenvl>ethanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 2,5-dibromonitrobenzene. 

^H-NMR (CDCI3) 5: 9.43 (1H, br.s), 8.34 (1H,-d, J=2.4 Hz), 7.43-7.39 (1H, m), 7.30 (2H, d, 

J=8.3 Hz), 7.20 (2H, d, J=8.3 Hz), 7.08 (1H, d, J=9.2 Hz), 3.94-3.88 (2H, m), 2.90 (2H, d, 
25 J=6.4 Hz), 1 .43 (1 H, t. J=5.7 Hz). 

STEP 2. 2-{4-r(2-amino-4-bromophenvl)aminolphenvllethanol 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from 2-{4-[(4-bromo-2-nitrophenyl)aminolphenyl}ethanol (step 1). 

'h-NMR (CDCI3) 5: 7.08 (2H, d, J=8.4 Hz), 6.97-6.93 (2H, m), 6.84 (1H, dd, J=8.3, 2.2 Hz), 
30 6.69 (2H, d, J=8.6 Hz), 5.04 (1H, br.s), 3.80 (2H, br.s), 3.82 (2H, t, J=6.4 Hz), 2.79 (2H, t, 

J=6.4 Hz). 

STEP 3. 2-f4-(5-bromo-2-ethvl-1H-benzimidazol-1-vl)phenvl1ethvl propionate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 2-{4-[(2-amino-4-bromophenyl)amino]phenyi}ethanoi (step 2). 
35 MS (El) m/z 401 (M*) 

STEP 4. 2-f4-(5-bromo-2-ethvl-1 H-benzimidazol-1 -vhohenvnethanol 

The title compound was prepared according to the procedure described in step 6 of 
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Example 1 from 2-[4-(5-bromo-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
^H-NMR (CDCI3) 5: 7.90 (1H, s), 7.45 (2H, d, J=8.1 Hz), 7.26-7.30 (3H, m), 6.96 (1H, d, J=8.4 
Hz), 3.98 (2H, m), 3.00 (2H, t, J=6.4 Hz), 2.78 (2H, q, J=7.6 Hz), 1.34 (3H, t, J=7.6 Hz). 
STEP 5. 2-r4-(2-ethvl-5-phenvl-1 H-benzimidazol-l -yDphenyllethanol 
5 To a solution of 2-[4-(5-bromo-2-ethyi-1H-benzimidazol-1-yl)phenyl]ethanol (step 4, 

116 mg, 0.57 mmol) in 1 ,2-dimethoxyethane (DME, 6 ml) was added PhB(OH)2 (141 mg, 1.16 
mmol), K2CO3 (240 mg, 1 .75 mmol) and Pd(PPh3)4 (67 mg, 0.06 mmol). This mixture was 
stirred at 95 "C for 11 h. The reaction mixture was diluted with water and extracted with 
CH2CI2 (4x10 ml). The organic layer was dried (MgS04) and concentrated to give brown oil. 
10 This mixture was purified by Si02 preparative TLC (hexane / ethyl acetate = 1 / 5) to afford 52 
mg (27%) of the title compound. 
MS (El) m/z 342 (M*) 

^H-NMR (CDCI3) 5: 8.00 (1H, d, J=1.6 Hz), 7.65 (2H, dd, J=1.6, 8.4 Hz), 7.42-7.48 (5H, m),' 

7.32-7.35 (3H, m), 7.15 {2H, d, J=8.4 Hz), 4.00 {2H, brt), 3.01 (2H, t, J=6.5 Hz), 2.82 (2H, q, 
15 J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 

STEP 6: 2-f4-(2-ethvl-5-Dhenvl-1 H-benzimidazol-1 -vDohenvnethvl (4^ 

methvlphenvHsulfonvicarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-[4-(2-ethyl-5-phenyl-1 H-benzimidazol-1 -yl)phenyi]ethanol (step 5). 
20 MS (ESI) m/z 540 [M + H]*, 538 [M - H]". 

^H-NMR (CDCI3) 5: 8.00 (1 H, s), 7.94 (2H, d, J=8.2 Hz), 7.65 (2H, d, J=8.6 Hz), 7.43-748 (3H, 

m), 7.29-7.36 (7H, m), 7.15 (2H, d, J=8.4 Hz), 4.39 (2H, t. J=6.8 Hz), 3.01 (2H, t, J=6.4 Hz), 

2.70 (2H, q. J=7.4 Hz), 2.43 (s. 3H), 1.35 (3H, !, J=7.6 Hz). 

EXAMPLE 358 

25 2-f4-r2-ETHYL-5-f5-PYRIMIDINYLV1H-BENZiMIDAZOL-1-YL1PHENYUETHYL 

METHYLPHENYDSULFONYLCARBAMATE 

STEP 1 ■ 2-f4-r2-ethvl-5-(4.4.5.5-tetramethvl-1 ■3.2-dioxaborolan-2-vl)-1 H-benzimidazol-1 - 
vllphenvlTethanol 

To a solution of 2-[4-(5-bromo-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethanol (Example 
30 357 step 4, 2.5 g, 7.24 mmol) and bis(pinacolato)diboron (1.84 g, 7.24 mmol) in DMSO was 
added KOAc (2.13 g, 21.7 mmol), 1,1'-Bis(diphenylphosphino)ferrocene (241 .mg, 0.43 mmol) 
and Pd(dppf)Cl2 CH2Cl2 (362 mg, 0.44 mmol). This mixture was stirred at 80 "C for 7 h. The 
reaction mixture was diluted with water and extracted with ethyl acetate (3 x 80 ml). The 
organic layer was washed with brine, dried (MgS04) and concentrated to give black oil. This 
35 mixture was purified by neutral Si02 chromatography eluting with hexane / ethyl acetate (1 :4) 
to afford 1.38 g (35%) of the title compound as pink solids. 
MS (El) m/z 391 [M - H]* 
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'h-NMR (CDCI3) 5; 8.25 (1H, s), 7.64 (2H, dd, J=0.8, 8.1 Hz), 7.45 (2H, d, J=8.4 Hz), 7.30 
{2H, d, J=8.4 Hz), 7.08 (1H, d, J=8.1 Hz), 3.99 (2H, t, J=6.5 Hz), 3.00 (2H, t, J=6.5 Hz). 2.81 
(2H, q, J=7.6 Hz), 1.36 (12H, s), 1.32 (3H, t, J=7.8 Hz). 
STEP 2. 2-(4-f2-ethvl-5-(5-pvrimidinvl)-1 H-benzimidazol-1 -yllphenvDethanol 
5 To a solution of 2-{4-[2-ethyl-5-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-1H- 

benzimidazol-1-yl]phenyl}ethanoi (step 1, 100 mg, 0.26 mmol) and 5-bromopyrimidine (45 mg, 
0.28 mmol) in 1,2-dimethoxyethane (3.5 ml) was added sat. NaHCOa aq. (1.2 m!) and 
Pd(PPh3)4 (60 mg, 0.05 mmol). This mixture was stirred at 70 °C for 17 h. The reaction 
mixture was diluted with water and extracted with CH2CI2 (3x10 ml). The organic layer was 
10 dried (MgS04) and concentrated to give light brown oil. This mixture was purified by SiOj 
preparative TLC (CH2CI2 / methanol = 10 / 1) to afford 45 mg (50%) of the title compound. 
MS (El) m/z 344 (M*) 

^H-NMR (CDCI3) S: 9.19 (1H, s), 9.00(2H, s), 7.99 (1H, s), 7.49 (2H, d, J=8.2 Hz), 7.31-7.42- 
- (3H, m), 7.23 (IN, d, J=8.4 Hz), 4.00 (2H, q, J=6.1 Hz), 3.02 (2H, t, J=6.4 Hz), 2.83 (2H, q, 
15 J=7.6 Hz), 1 .39 (3H, t, J=7.6 Hz). 

STEP 3. 2-(4-r2-ethvl-5-(5-Pvrimidinvl)-1^/-benzimidazol-1-vnphenvl)ethvl (4- 

methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[2-ethyl-5-(5-pyrimidinyl)-1H-benzimidazol-1-yl]phenyl}ethanol (step 2). 
20 MS (ESI) m/z 542 [M + H]*, 540 [M - H]". 

'h-NMR (CDCI3) 5: 9.20 (1H, s), 8.97 (2H, s). 7.30-7.42 (4H, m), 7.24 (2H, d, J= 8.2 Hz), 7.14 

(2H, d, J=8.2 Hz), 4.41 (2H. t, J=6.4 Hz), 3.03 (2H, t, J= 6.1 Hz), 2.89 (2H, q, J=7.4 Hz), 2.43 

(3H, s), 1 .34 (3H, t. J=7.4 Hz). 

EXAMPLE 359 

25 2-/4-r2-ETHYL-5-(4-PYRIDINYLV1H-BENZIMIDAZOL-1-YUPHENYL>ETHYL (4^ 

METHYLPHENYL^SULFONYLCARBAMATE 

STEP 1 . 2-<4-r2-ethvl-5-(4-PvridinvlV1 H-benzimidazol-1-vnphenvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 358 from 4-bromopyridine hydrochloride (step 2). 
30 MS (El) m/z 343 (M)*. 

'h-NMR (CDCI3) 5: 8.66 (2H. d, J=6.1 Hz), 8.07 (1H, d, J=1.2 Hz), 7.57 (2H, d, J=6.1 Hz), 
7.45-7.52 (3H. m), 7.34 (2H, d. J=8.4 Hz). 7.20 (1H, d, J= 8.4 Hz), 4.00 (2H. br.s), 3.03 (2H, t, 
J=6.6 Hz), 2.83 (2H, q, J=7.4 Hz), 1.39 (3H, t, J=7.4 Hz). 

STEP 2. 2-f4-r2-ethvl-5-(4-pvridinvn-1H-benzimidazol-1-vllphenvl )ethvl (4- 
35 methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 3 
from 2-{4-[2-ethyl-5-(4-pyridinyl)-1H-benzimidazoi-1-yl]phenyl}ethanol (step 1). 
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MS (ESI) m/z 541 [M + H]*, 539 [M - H]". 

^H-NMR (CDCI3) 8: 8.52 {2H, d, J=5.8 Hz), 8.00 (1H, s), 7.94 (2H, d, J=8.1 Hz), 7.48 {2H, d, 
J= 5.8 Hz), 7.23-7.40 (5H, m), 7.20 (2H, d, J=8.1 Hz), 7.00 (2H, d, J=8.2 Hz), 4.41 {2H, t, 
J=5.8 Hz), 3.02 (2H, t. J= 5.8 Hz), 2.76 {2H, q, J=7.4 Hz), 2.39 (3H, s), 1.32 (3H, t, J=7.4 Hz). 
5 EXAMPLE 360 

2-(4-r2-ETHYL-5-(3-PYRIDINYLV1H-BENZIMIDAZOL-1-YUPHENYQETHYL (4^ 

METHYLPHENYDSULFONYLCARBAMATE 

STEP 1 . 2-(4-r2-ethvl-5-(3-Pvridinvn-1H-benzinnidazol-1-vnphenvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of 
10 Example 358 from 3-bromopyridine. 
MS (El) m/z 343 (M)*. 

^H-NMR (CDCI3) 8: 8.91 (1H, d, J=1.8 Hz), 8.55-8.61 (1H, m), 8.00 (1H, s), 7.90-7.97 (1H. m). 
7.48 (2H, d, J=8.2 Hz), 7.42 (1H, d, J=8.7 Hz), 7.35 (2H, d, J=8.2 Hz), 7.21 (1H, d, J=8.4 Hz)," 
4.00 (2H, m), 3.02 (2H, t, J=6.5 Hz), 2.83 (2H, q, J=7.6 Hz), 1.92 (1H, s), 1.39 (3H, t, J=7.6 
15 Hz). 

STEP 2, 2-f4-r2-ethvl-5-(3-pvridinvn-1H-benzimidazol-1-vllPhenvl>ethvl (4^ 

methvlphenvDsulfonvl carbamate 

The title compound was prepared according to the procedure described in Example 3 
from 2-{4-[2-ethyl-5-(3-pyridinyl)-1/-/-benzimidazol-1-yi]phenyi}ethanol (step 1). 
20 MS (ESI) m/z 541 [M + H]^ 539 [M - H]". 

^H-NMR (CDCI3) 5: 8.76 (1H, s), 8.63 (1H, m), 7.87-8.01 (4H, m), 7.22-7.50 (6H, m), 7.23- 
7.40 (5H, m), 7.16 (2H, d, J=8.2 Hz)', 7.00 (1H, d, J=8.2 Hz), 4.42 (2H, br.s), 3.01 (2H, br.s), 
2.74 (2H, q, J=7.4 Hz), 2.43 (3H, s), 1.31 (3H,"t, J=7.4 Hz). 
EXAMPLE 361 

25 2-(4-f2-ETHYL-5-(2-PYRIDINYLV1H-BENZIMIDAZOL-1-YLlPHENYL)ETHYL (4^ 

METHYLPHENYDSULFONYLCARBAMATE 

STEP 1 . 2-f4-r2-ethvl-5-(2-Pvridinvh-1 H-benzimidazol-1 -vIlphenvDethanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 358 from 2-bromopyridine. 
30 MS (El) m/z 343 (M)'. 

'h-NMR (CDCI3) 5: 8.70 (1H, dd, J=1.5, 5.3 Hz), 8.32 (1H, d, J=1.5 Hz), 8.00 (1H, dd, J=1.5, 
8.4 Hz), 7.76-7.80 (2H, m), 7.48 (2H, d, J=8.2 Hz), 7.35 (2H, d, J=8.2 Hz), 7.16-7.23 (2H, m), 
3.93-4.05 (2H, m), 3.01 (2H, t, J=6.6 Hz), 2.83 (2H, q, J=7.6 Hz), 1.91 (1H, s), 1.38 (3H, t, 
J=7.6 Hz). 

35 STEP 2. 2-(4-r2-ethvl-5-(2-Pvridinvn-1H-benzimidazol-1-vnphenvl>ethvl (4i 

methvlphenvnsulfonvlcarbamate 
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The title compound was prepared according to the procedure described in Example 3 
from 2-{4-[2-ethyl-5-(2-pyridinyl)-1H-benzimidazol-1-yl]pheny!}ethanol (step 1). 
MS (ESI) m/z 541 [M + H]*, 539 [M - H]'. 

'h-NMR (CDCI3) 5: 8.68 (1H, d, J=4.6 Hz), 8.31 (1H, s), 7.88-7.98 (3H, m), 7.73-7.82 (2H, m), 
5 7.17-7.26 (5H, m), 7.07-7.17 (3H, m), 4.29 (2H, t, J=6.3 Hz), 2.90 (2H, t, J=6.4 Hz), 2.73 (2H, 
q, J=7.6 Hz), 2.36 (3H, s), 1 .28 (3H, t, J=7.6 Hz). 
EXAMPLE 362 

2-f4-r2-ETHYL-5-f4-PYRIDINYLV1H-BENZIIVIIDAZOL-1-YUPHENYDETHYL (4; 

METHYLPHENYDSULFONYLCARBAMATE 
10 STEP 1 . 2-(4-r2-ethvl-5-f 1 -metlivl-1 H-pvrazoi-4-vn-1 H-benzimidazol-1 -vnphenvllethanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 358 from 4-bromo-1 -methyl- 1H-pyrazole (Huettel et al., Liebigs Ann. Chem., 1955, 
593, 179). 

MS (El) m/z 343 (M*) 

1 5 ^H-NMR (CDCI3) 5: 7.86 (1 H, s), 7.78 (1 H, s), 7.46 (2H, d, J=8.4 Hz), 7.28 - 7.35 (3H, m), 7.09 
(2H, d, J=8.2 Hz), 3.99 (2H, m). 3.01 (2H, t, J=6.4 Hz), 2.81 (2H, q, J=7.6 Hz), 1.36 (3H, t, 
J=7.6 Hz). 

STEP 2. 2-f4-r2-ethvl-5-M-methvl-1H-pvrazol-4-vl)-1 H-benzimidazol-1 -vIlphenvDethvl (4- 
methvlphenvDsulfonvlcarbamate 
20 The title compound was prepared according to the procedure described in Example 3 

from 2-{4-[2-ethyl-5-(1-methyl-1H-pyrazol-4-yl)-1 H-benzimidazol-1 -yl]phenyi}ethanol (step 1). 
MS(ESl) m/z 544 [M + H]*, 542 [M - H]'. 

^H-NMR (CDCI3) 5: 7.95 (1H, s), 7.92 {1H, s); 7.86 (4H, m), 7.77 (1H, s), 7.62 (1H, s), 7.24- 
7.40 (7H, m), 7.06 (21 H, d, J=7.7 Hz), 4.39 (2H, t, J=6.0 Hz). 3.97 (3H, s), 3.02 (2H, q, J=6.3 
25 Hz), 2.78 (2H, q, J=7.4 Hz), 2.44 (3H. s), 1 .35 (3H, t, J=7.4 Hz). 
EXAMPLE 363 

2-f4-r6-CHLORO-2-f3-OXO-3-(1-PYRROLIDINYL^PROPYL1-5-(TRlFLUORO METHYLV1H- 
BENZiMIDAZOL-1-YL1PHENYL>ETHYL f4-METHYLPHENYL^SULFONYLC ARBAMATE 

The title compound was prepared according to the procedure described in Example 
30 339 from 2-(4-{[2-amino-5-chloro-4-(trifIuoromethyi)phenyl]amino}phenyi)ethyl acetate 
(Example 339, step 2) and 4-oxo-4-(1-pyrroiidinyl)butanoic acid (McCasland; Proskow, J. Org. 
Chem., 1957, 22, 122.). 
m.p.: 98-105 °C. 

IR(KBr)v: 2875, 1747, 1624, 1517, 1400, 1346, 1130, 1085cm'^ 
35 MS (ES!) m/z: 663 (MH*), 661 ([M-H]') 

'h-NMR (CDCI3) 5: 8.08 (1H, s), 7.92 (2H, d, J=8.2 Hz), 7.22-7.36 (7H, m), 4.38 (2H, t. J=6.6 
Hz), 3.49 (2H, t, J=6.8 Hz), 3.43 (2H, t, J=6.8 Hz), 2.97-3.07 (4H, m), 2.88 (2H, m), 2.44 (3H, 
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s), 1.94-1.98 (2H, m). 1.82-1.86 {2H, m). 
EXAMPLE 364 

2-M-r6-CHLORO-2-f3-OXO-3-(1-PIPERlDINYL)PROPYL1-5-(TRIFLUOROMETHYLV1fV- 
BENZIMIDAZ0L-1-YUPHENYUETHYL(4-METHYLPHENYL)SULF0NYLCARBAIVIATE 
5 The title compound was prepared according to the procedure described in Example 

339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate 
(Example 339, step 2) and 4-oxo-4-(1-piperidinyl)butanoic acid (Becker, Frederick F.; Banik, 
Bimal K., Bioorg. Med. Chem. Lett., 1998, 20, 2877). 
m.p.: 210 °C. 

10 IR(KBr)v: 1753, 1649, 1515, 1433, 1406, 1366, 1161, 1118, 1091 cm"^ 
MS (ESI) m/z: 677 (MH*), 675 ([M-H]') 

^H-NMR (CDCis) 5: 8.14 (1H, s), 7.78 (2H, d, J=8.4 Hz). 7.47-7.56 (4H, m), 7.42 (2H, d, J=8.4 
Hz), 7.31 (1H, s), 4.29 (2H, t, J=6.6 Hz), 3.37-3.40 (4H, m), 2.92-2.99 (6H, m), 2.36 (3H, s)," 
1 .50-1 ,56 (4H. m), 1 .35-1 .36 (2H, m). 
15 EXAMPLE 365 

2-(4-r6-CHLORO-2-f3-(2-OXO-1-PYRROUDINYL)PROPYU-5-(TRiFLUOROMETHYL)-1H- 
BENZIMIDAZOL-1-YLlPHENYL}ETHYL(4-METHYLPHENYL)SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
339 from 2-(4-{[2-amino-5-chloro-4-(trif!uoromethyl)phenyi]amino}phenyl)ethyl acetate 
20 (Example 339, step 2) and 4-(2-oxo-1-pyrrolidinyl)butanoic acid (Miyano, Seiji; Fujii, 
Shinichiro; Yamashita, Osamu; Toraishi, Naoko; Sumoto, Kunihiro, J. Heterocycl. Chem., 
1982, 19, 1465). 
m.p.: 85-90 "C. 

IR (KBr) v: 1745, 1624, 1517, 1433, 1348, 1299, 1161, 1130, 1085 cm"' 
25 MS (ESI) m/z: 663 (MH*), 661 ([M-H]-) 

'h-NMR (CDCIs) S: 8.09 (1H, s), 7.91 (2H, d, J=8.5 Hz), 7.19-7.33 (7H, m), 4.42 (2H, t, J=6.0 
Hz), 3.38 (2H, t. J=7.0 Hz), 3.27 (2H, t, J=7.0 Hz), 3.00 (2H, t, J=6.0 Hz), 2.70-2.75 (2H, m), 
2.42 (3H, s), 2.37-2.40 (2H, m), 1.93-2.04 (4H, m). 
EXAMPLE 366 

30 2-(4-r6-CHLORO-2-r3-(2-OXO-1-PlPERiDiNYL)PRQPYL1-5-(TRIFLUOROMETHYL)-1H- 
BENZIMIDAZOL-1-YUPHENYL>ETHYL(4-METHYLPHENYL)SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
339 from 2-(4-{[2-amino-5-chloro-4-(trifiuoromethyl)phenyl]amino}phenyl)ethyl acetate 
(Example 339, step 2) and 4-(2-oxo-1-piperidinyl)butanoic acid (Miyano, Seiji; Fujii, Shinichiro; 

35 Yamashita, Osamu; Toraishi, Naoko; Sumoto, Kunihiro, J. Heterocycl. Chem., 1982, 19, 
1465). 

m.p.: 98-105 °C. 
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IR(KBr)v: 1745, 1618, 1433, 1348, 1301, 1230, 1161, 1130, 1085 cm-' 
MS (ESI) m/z: 677 (MH*), 675 ([M-HD 

^H-NMR (CDCI3) 5: 8.08 (1H, s), 7.89 (2H, d, J=8.0 Hz), 7.16-7.29 (7H, m). 4.40 (2H, t, J=5.9 
Hz), 3.35 (2H, t, J=7.2 Hz), 3.25-3.27 (2H, m), 2.98 (2H, t, J=5.9 Hz), 2.73 (2H, t, J=7.2 Hz), 
5 2.35-2.40 (5H, m), 1 .92-1 .99 (2H, m), 1 .73 -1 .76 (4H, m) . 
EXAMPLE 367 

yV-fr(2-l4-r6-CHLORO-2-(1 -HYDROXYETHYLV5-(TRIFLUOROMETHYLV1 H- 
B ENZI M I D AZOL-1 -YLIPHEN YUETHYDAM I NOICARBON YL)-4- 
METHYLBENZENESULFONAMIDE 
10 step 1 ■ 1-r6-chloro-1-r4-(2-chloroethvnphenvn-5-(trifluoromethvn-1 /-/-benzimidazol-2-vllethanol 
The title compound was prepared according to the procedure described in Example 
339, step 3 & Example 1 , step 5 from 4-chloro-/V^-[4-(2-chloroethyi)phenyl]-5-(trif!uoromethyl)- 
1,2-benzenediamine and lactic acid. 

^H-NMR (CDCI3) 5: 8.14 (1H, s), 7.49 (2H, d, J=8.2 Hz), 7.37 (2H, d, J=8.2 Hz), 4.90-4.96(1 H, 
15 m), 3.83 (2H, t, J=6.8 Hz), 3.75 (1H, d, H=8.1 Hz), 3.22 (2H, t, J=6.8 Hz), 1.57 {3H, d, J=6.9 
Hz). 

step 2. A/-{f(2-{4-r6-chioro-2-(1 -hvdroxvethvl)-5-(trifluoromethvl)-1 H-benzimidazol-1 - 
vnphenvilethvi)amino]carbonvlM-methvibenzenesulfonamide 

The title compound was prepared according to the procedure described in Example 1 
20 from 1 -[6-chloro-1 -[4-(2-chloroethyi)phenyl]-5-(trifIuoromethyl)-1 /-/-benzimidazol-2-yl]ethanol 
(step 1). 
m.p.: 220 °C. 

IR (KBr) v: 3348. 1706, 1533, 1519. 1434, 1344. 1328, 1 126 cm'^ 
MS (ESI) m/z: 581 (MH*), 579 ([M-HD 
25 ^H-NMR (CDCI3) 5: 8.23 (1H, s). 7.78 (2H, d, J=8.1 Hz), 7.32-7.50 (7H, m), 6.58 (1H, br.s), 
5.66 (1H, br.s), 4.78 (IN, br.s), 3.30-3.32 {2H, m), 2.79-2.82 (2H, m), 2.34 (3H, s), 1.51 (3H, 
d, J=6.8 Hz). 
EXAMPLE 368 

/V.(r(2-f4-r2-ACETYL-6-CHLORO-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1- 
30 YLIPHENYDETHYDAMINOICARBONYLM-METHYLBENZENESULFONAMIDE 

step 1 . 1-r6-chloro-1-f4-(2-chloroethvl)phenvl1-5-(trifluoromethvl)-1H-benzimidazol-2- 
vllethanone 

A solution of 1-[6-chloro-1-[4-(2-chloroethyl)phenyl]-5-(trifluoromethyl)-1/-/- 
benzimidazol-2-y!]ethanol (Example 367, step 1, 400 mg, 1 mmol) in CH2CI2 was added 
35 Mn02 (2.7 g, 32 mmol) . The mixture was stirred at room temperature for 24 h. This was 
directly purified by flash column chromatography eluting with hexane/ethyl acetate (4:1) to 
afford 350 mg (88%) of the title compound as white solids. 
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'h-NMR (CDCI3) 5: 8.31 (1H, s), 7.44 (2H, d, J=8.1 Hz), 7.23-7.28 {3H, m), 3.82 (2H, t, J=7.3 
Hz), 3.21 (2H, t, J=7.3 Hz), 2.80 (3H, s). 

step 2, A/-(r(2-l4-r2-acetvl-6-chloro-5-(trifluoromethvn-1/-/-benzimidazol-1- 

vnphenvl)ethvnamino1carbonvl)-4-methvlbenzenesulfonamide 
5 The title compound was prepared according to the procedure described in Example 1 

from 1 -[6-chloro-1 -[4-(2-chloroethyl)phenyi]-5-(trifluoromethyl)-1 H-benzimidazol-2-yl]ethanone 
(step1) 
m.p.: 225 'C. 

IR (KBr) v: 3350, 1697, 1519, 1326, 1294, 1134, 1083 cm'^ 
10 MS (ESI) m/z: 579 (MH*), 577 ([M-H]") 

'h-NMR (CDCI3) 5: 8.31 (1H, s), 7.74 (2H, d, J=8.4 Hz). 7.21-7.39 (7H, m), 6.70 (1H, br.s), 
3.55-3.62 (2H, m), 2.94 (2H, t, J=7.2 Hz), 2.81 (3H. s), 2.40 (3H, s). 
EXAMPLE 369 

N-frf2-l4-r6-CHLORO-2-M-HYDROXY-1-METHYLETHYU-5-(TRIFLUOROMETHYLV1H- 
15 BENZIMIDAZ0L-1-YUPHENYQETHYL)AMIN01CARB0NYU-4- 
METHYLBENZENESULFONAMIDE 

step 1 ■ 2-r6-chloro-1 -r4-(2-chloroethvl tohenvll-5-(trifluoromethvn-1 H-benzimidazol-2-vi1-2- 
propanol 

The title compound was prepared according to the procedure described in Example 
20 339, step 3 & Example 1, step 5 from 2-hydroxyisobutyric acid and 4-chloro-/V^-[4-(2- 
chioroethyi)phenyl]-5-(trlfluoromethyi)-1,2-benzenediamine. 

^H-NMR (CDCI3) 5: 8.13 (1H, s), 7.46 (2H, d, J=8.2 Hz), 7.34 (2H, d, J=8.2 Hz), 7.00 (1H, s), 
3.84 (2H. t, J=7.0 Hz), 3.38 (1 H, s), 3.22 (2H, f, J=7.00 Hz), 1 .53 (6H, s). 
step 2. N-fr(2-f4-r6-chloro-2-(1 -hvdroxv-1 -methvlethvn-5-(trifluoromethvlV1 H-benzimidazol-1 - 
25 vnohenvl^ethvDaminolcarbonvlM-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in Example 1 
from 2-[6-chloro-1 -[4-(2-chloroethyl)phenyl]-5-(trifluoromethyl)-1 H-benzimidazol-2-yi]-2- 

propanoi (step 1 ). 

^H-NMR (CDCI3) 5: 8.13 (1H, s), 7.73 (2H, d, J=8.2 Hz), 7.30-7.39 (6H, m), 6.99 (1H, s), 6.68 
30 (1H, br.s), 3.55-3.66 (2H, m), 2.95 (2H, t, J=6.6 Hz), 2.42 (3H, s), 1.13 (6H, d, J=6.2 Hz). 
EXAMPLE 370 

A/.(r(2-^4-r6-CHLORO-2-(1-HYDROXY-1-METHYLETHYLV5-fTRIFLUOROMETHYL)-1H- 
BENZIMIDAZ0L-1-YL1PHENYL>ETHYL^AMIN01CARB0NYLM- 
METHYLBENZENESULFONAMIDE MONO P-TOLUENESULFONATE 
35 The title compound was prepared according to the procedure described in Example 231 from 
A/-{[(2-{4-[6-chioro-2-(1-hydroxy-1-methylethyl)-5-(trifluoromethyi)-1H-benzimidazol-1- 
yl]phenyl}ethyl)aminolcarbonyl}-4-methylbenzenesulfonamide (Example 369). 
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m.p.: 146-150 'C. 

IR(KBr) v: 1685, 1515, 1448, 1340, 1124, 1089, 1010 cm'^ 
EXAMPLE 371 

A/-f 1 -f6-CHLORO-1 -(4-f2-far(4-METHYLPHENYL)SULFONYLlAMINO^ 
5 CARBONYUAMIN01ETHYL>PHENYLV5-(TRIFLUOROMETHYL)-1H-BENZIMIDAZOL-2- 
YLIETHYUACETAMiDE 

step 1. 1,1-dimethvlethvl 1-r6-chloro-1-r4-(2-hvdroxvethvl)phenvl1-5-(trifluoromethvl)-1H- 
benzimidazol-2-vnethvlcarbamate 

The title compound was prepared according to tine procedure described in Example 
10 339, step 3 & Example 1, step 5 from N-(fert-butoxycarbonyl)-alanine and 2-{4-{[2-amino-5- 
chioro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (Example 339, step 2). 
MS (El) m/z: 483 (M*) 

^H-NMR (CDCI3) 5: 8.12 (1H, s), 7.50 (2H, d, J=8.6 Hz), 7.35-7.37 (2H, m), 7.24 (1H, s), 5.46- 
(1H, br.s), 4,92-4.98 (1H, m), 3.95-4.02 (2H, m), 3.00 (2H, t, J=6.5 Hz), 1.43 (3H, s), 1.40 (9H, 
15 8). 

step 2. 1.1-dimethvlethvl 1-f6-chloro-1-(4-(2-r(fr(4-methylphenvl)sulfonyl]amino} 
carbonvl)amino1ethvl>phenvn-5-(trifluoromethvl)-1H-benzimidazol-2-vnethvlcarbamate 

The title compound was prepared according to the procedure described in Example 1 
from 1 ,1 -dimethylethyl 1 -[6-chloro-1 -[4-(2-hydroxyethyl)phenyl]-5-(trifluoromethyl)-1 H- 
20 benzimidazol-2-yl]ethylcarbamate (step 1 ) 

^H-NMR (CDCI3) 5: 8.13 (1H, s), 7.79 (2H, d, J=8.2 Hz), 7.15-7.35 (7H, m), 6.50 (1H, br.s), 
5.55 (1H, d, J=8.6 Hz), 4.88-4.93 (1H, m), 3.46-3.52 (2H, m), 2.87-2.96 (2H, m), 2.41 (3H, s), 
1.40(12H, s). 

step 3. A/-^f(2-(4-f2-(1-aminoethvl)-6-chloro-5-(trifluoromethvl)-1 H-benzimidazol-1- 

25 vllphenvl>ethvl)amino1carbonvlM-methvlbenzenesuifonamide 

A solution of 1,1 -dimethylethyl 1-[6-chloro-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyi}phenyl)-5-(trifluoromethyl)-1H- 
benzimidazol-2-yl]ethylcarbamate (step 2, 190 mg, 0.28 mmol) in CH2CI2 (2 ml) was added 
trifluoroacetic acid (1 ml) and stirred at room temperature for 2 h. The mixture was added 

30 water (10 mi) and extracted with CH2CI2 (20 ml). The organic layer was washed with brine (10 
ml), then dried (Na2S04). After removal of solvent, the crude product was purified by flash 
column chromatography eluting with CH2Cl2/MeOH (10:1/5:1) to afford 160 mg (99%) of the 
title compound as white solids. 
MS (ESI) m/z: 580 (MH*), 578 ([M-H]') 

35 step 4. N-i^ -r6-chloro-1 -(4-(2-f((r(4-methvlphenvl)sulfonvnamino)carbonvl)amino1 
ethvl>phenvi)-5-arifluoromethvl)-1/-/-benzimidazol-2-vl1ethvl)acetamide 

A mixture of A/-{[(2-{4-[2-(1-aminoethyi)-6-chloro-5-(trifluoromethyl)-1H- 
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benzimidazol-1-yl]phenyl}ethyl)amino]carbonyi}-4-methylbenzenesulfonamide (step 3, 100 
mg, 0.17 mmol) in CH2CI2 (12 ml) was added acetyl chloride (0.01 ml, 0.18 mmol) and stirred 
at room temperature for 5 h. The mixture was added water (10 ml) and extracted with CH2CI2 
(20 ml). The organic layer was washed with brine (10 ml), then dried (Na2S04). After 
5 removal of solvent, the crude product was purified by flash column chromatography eluting 
with CH2Cl2/MeOH (10:1) to afford 59 mg (53%) of the title compound as white solids. 
MS (ESI) m/z: 622 (MH*), 620 ([M-H]") 

^H-NMR (CDCI3) 5: 8.14 (1H, s). 7.80 (2H, d, J=8.2 Hz), 7.25-7.40 (7H, m), 7.00 (1H, br.s), 
6.03 (1H, br.s), 5.15-5.20 (1H, m), 3.43-3.68 (2H, m), 2.88-2.98 (2H, m), 2.39 (3H, s), 1.96 
10 (3H. s), 1 .51 (3H, d, J=6.9 Hz). 
EXAMPLE 372 

A/-l1-r6-CHLORO-1-(4-f2-r((r(4-METHYLPHENYL)SULFONYUAMINO) 
CARBONYL)AMIN01ETHYUPHENYL)-5-(TRIFLUOROMETHYL)-1H-BENZ!MIDAZOL-2- 
YL1ETHYUACETAMIDE MONO P-TOLUENESULFONATE 
15 The title compound was prepared according to the procedure described in Example 

231 from /V-{1-[6-chloro-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-5-(trifluoromethyl)-1/-/- 
benzimidazol-2-y!]ethyl}acetam[de (Example 371). 
m.p.: 135-142 °C. 

20 I R (KBr) v: 3267, 1 676, 1517,1 456. 1 236. 1 1 63, 1 1 22, 1 0 1 0 cm"^ 
EXAMPLE 373 

2-f4-r2-ETHYL-5-fPHENYLCARBONYLI)-1H-BENZIMIDAZOL-1-YL1PHENYUETHYL (4- 
METHYLPHENYDSULFONYLCARBAMATE - 

step 1 . f3-amino-4-(r4-(2-hvdroxvethvl)phenvnamino>Dhenvl)(Dhenvnmethanone 
25 The title compound was prepared according to the procedure described in Example 

78 from (4-chloro-3-nitrophenyl)(phenyl)methanone. 

^H-NMR (CDCI3) 5: 7.77 (2H, d, J=6.9 Hz), 7.42-7.55 (3H, m), 7.36 (1H, s), 7.14-7.25 (4H, m), 
6.97 (2H, d, J=8.5 Hz), 5.64 (1H, s), 3.83-3.89 (2H, m), 3.64 (2H, br.s), 2.84 (2H. t, J=6.6 Hz), 
1.47 (1H, br.s). 

30 step 2. (2-ethvl-1 -r4-(2-hvdroxvethvl)phenvll-1 H-benzimidazol-5-vl>fphenvl)methanone 

The title compound was prepared according to the procedure described in Example 1 

from (3-amino-4-{[4-(2-hydroxyethyi)phenyl]amino}phenyl)(phenyl)methanone (step 1.). 

^H-NMR (CDCI3) 5: 8.21 (1H. s), 7.80-7.84 (3H, m), 7.44-7.57 (5H, m), 7.27-7.34 (2H, m), 

7.18 (1H, d, J=8.4 Hz), 3.98-4.03 (2H, m), 3.02 (2H, t, =6.3 Hz), 2.81 (2H. q. J=7.6 Hz), 1.89 
35 (1 H, t, J=5.4 Hz), 1 .37 (3H. t, J=7.6 Hz). 

step 3. 2-f4-r2-ethvl-5-(phenvlcarbonvl)-1H-benzimidazol-1-vnphenvl>ethvl (4- 

methvlphenvltsulfonvlcarbamate 
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The title compound was prepared according to the procedure described in Example 3 
from {2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazol-5-yl}(phenyl)methanone (step 2). 
MS (ESI) m/z: 568 (MH*), 566 ([M-H]') 

^H-NMR (CDCI3) 5: 8.21 (1H, s), 7.92 (2H, d, J=8.4 Hz), 7.79-7.84 (3H, m), 7.44-7.58 (3H, m), 
5 7.23-7.36 (6H, m), 7.15 (1H, d, J=8.6 Hz), 4.37 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.79 
(2H, q, J=7.6 Hz), 2.42 (3H, s), 1.34 (3H, t, J=7.6 Hz). 
EXAMPLE 374 

2-(4-f2-ETHYL-5-(PHENYLCARBONYLn-1 H-BENZIMIDAZOL-1 -YLIPHENYUETHYL (4- 
METHYLPHENYDSULFONYLCARBAMATE MONO P-TOLUENESULFONATE 
10 The title compound was prepared according to the procedure described in Example 

231 from 2-{4-[2-ethyl-5-(phenylcarbony1)-1H-benzimidazol-1-yl]phenyl}ethyl (4- 
methylphenyl)sulfonyicarbamate (Example 373). 
m.p.: 102-107 "C. 

IR (KBr) v: 1747, 1654, 1517, 1448, 1033, 1008 cm^^ 
15 EXAMPLE 375 

N-(r(2-(4-f2-ETHYL-5-fPHENYLCARBONYL)-1 H-BENZiMIDAZOL-1 - 

YUPH EN YUETH YL^AM I N 01 CARBON YL)-4-M ETHYLBENZEN ES U LFON AM IDE 

Step 1: A/-(r(2-(4-F2-ethvi-5-(phenvlcarbonvn-1 H-benzimidazol-1 - 

vnphenvl>ethvnamino1carbonvl)-4-methvlbenzenesuifonamide 
20 The title compound was prepared according to the procedure described in Example 

78 from {2-ethyl-1 -[4-(2-hydroxyethyl)phenyl]-1 H-benzimidazol-5-yl}(phenyl)methanone 

(Example 373, step 2). 

MS (ESI) m/z: 567 (MH*), 565 ([M-HD 

^H-NMR (CDCI3) 5: 8.20 (1H, s), 7.72-7.83 (5H, m), 7.28-7.60 (9H, m), 7.15 (1H, d, J=8.6 Hz). 
25 6.74 (IN, br.s), 3.59 (2H, m), 2.94 (2H, t, J=7.1 Hz), 2.82 (2H, q, J=7.4 Hz), 2.39 (3H, s), 1.35 
(3H, t, J=7.4 Hz). 
EXAMPLE 376 

N-^rf2-f4-r2-ETHYL-5-(PHENYLCARBONYL)-1 H-BENZIMIDAZOL-1 - 

YLIPHENYLIETHYDAMINOICARBONYLM-METHYLBENZENESULFONAMIDE MONO P- 
30 TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 
231 from A/-{[(2-{4-[2-ethyl-5-(phenylcarbonyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (Example 375), 
m.p.: 198 °C. 

35 IR(KBr)v; 1697, 1660, 1596, 1519, 1446, 1319, 1035 cm'^ 
EXAMPLE 377 
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2-|4-r2-f1-(ACETYLAMINOV1-METHYLETHYU-6-CHLORO-5-(TRIFLUOROMETHYL)-1H- 
BENZIMIDAZOL-1-YL1PHENYQETHYL (4-METHYLPHENYUSULFONYLCARBAMATE 
STEP 1 ■ 2-f4-r6-chloro-2-n-chloro-1-methvlethvi)-5-(trifluoromethvl)-1H-benzimidazol-1- 
vllphenvllethvl acetate 
5 To a solution of 2-{4-[6-chloro-2-(1-hydroxy-1 -methylethyl)-5-(trifluoromethyl)-1 H- 

benzimidazol-1-yl]phenyl}ethyl acetate (300 mg, 0.68 mmoi) in didnloromethane (15 ml) was 
added tliionyl chloride (0.07 ml, 1.02 mmol) and the reaction mixture was refluxed overnight. 
The reaction mixture was poured into water (10 ml) and the mixture was extracted with 
dichloromethane (30 ml). The organic layer was washed with brine (10 ml), then dried 
10 (Na2S04). The solvent was removed to give 273 mg (87%) of the title compound as white 
amorphous. 
MS (El) m/z: 458 (M*) 

STEP 2. 2-(4-f2-(1-azido-1-methvlethvn-6-chloro-5-(trifiuoromethvl)-1/-/-benzimidazol-1- 

15 vIlphenvDethvl acetate 

A mixture of 2-{4-[6-chtoro-2-(1-chloro-1-methylethyl)-5-(trifluoromethyl)-1H-benzimidazol-1- 
yl]phenyl}ethyl acetate (step 1, 273 mg, 0.68 mmol), sodium azide (88 mg, 1.36 mmol), Kl 
(112 mg, 0.68 mmol) in DMF (8 ml) was stirred under nitrogen at room temperature for 5.5 h. 
The reaction mixture was poured into water (5 ml) and the aqueous mixture was extracted 

20 with ethyl acetate(30 ml). The organic layer was washed with water (5 ml) and brine (10 ml), 
then dried (Na2S04). After removal of solvent, the crude product was purified by flash column 
chromatography eluting with hexane/ethyl acetate (2/1) to afford 133 mg (42%) of the title 
compound as yellow oil. 
MS (El) m/z: 465 (M*) 

25 ^H-NMR (CDCI3) S: 8.1 7 (1 H, s), 7.46 (2H, d. J=8.4 Hz), 7.35 (2H, d, J=8.4 Hz), 7.02 (1 H, s), 
4.39 {2H, t, J=7.0 Hz), 3.09 (2H, t, J=7.0 Hz), 2.08 (3H, s), 1.70 (6H, s). 

STEP 3. 2-f4-r2-n-amino-1-methvlethvlV6-chloro-5-(trifluoromethvl)-1 H-benzimidazol-1- 
vl]Dhenvl>ethvl acetate 

30 A mixture of 2-{4-[2-(1-azido-1-methylethyl)-6-chloro-5-(trifluoromethyl)-1H-benzimidazol-1- 
yl]phenyi}ethyl acetate (step 2. 133 mg, 0.28 mmol) and Lindlar catalyst (13 mg) in methanol 
(5 ml) was stirred under H2 atmosphere at room temperature for 2.5 h. The catalyst was 
removed by filtration through a pad of celite and the filtrates were concentrated to give the title 
compound as yellow oil (1 21 mg, 98%). 

35 MS (El) m/z: 439 (M*) 

STEP 4. 2-(4-r2-ri -(acetvlaminoVI -methvlethvl1-6-chloro-5-(trifluoromethvn-1 /-/-benzimidazol- 
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1 -vllphenvDethvl acetate 

To a solution of 2-{4-[2-(1-amino-1-methylethyl)-6-chloro-5-(trifIuoromethyl)-1H-benzirniclazol- 
1-yl]phenyl}ethyi acetate (step 3, 121 mg, 0.27 mmol) in dichioromethane (5 ml) was added 
acetyl chloride (0.02 ml, 0.3 mmoi). The reaction mixture was stirred at room temperature for 
5 7 h. To the reaction mixture was added water (5 mi) and the aqueous mixture was extracted 
with dichioromethane (30 ml). The organic layer was washed with water (5 ml) and brine (10 
ml), then dried (Na2S04). After removal of solvent, the crude product was purified by flash 
column chromatography eluting with CH2Cl2/methanoi (10/1) to afford 76 mg (57%) of the title 
compound as white amorphous. 
10 iVlS (El) m/z: 481 (M*) 

'h-NMR (CDCI3) 5: 8.14 (1H, s), 7.42 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.4 Hz), 6.91 (1H, s), 
4.38 (2H, t, J=6.6 Hz), 3.07 (2H, t, J=6.6 Hz), 2.06 (3H, s), 1 .75 (6H, s), 1 .68 (3H, s). 

STEP 5. A/-I1 -f6-chloro-1 -r4-(2-hvdroxvethvnphenvll-5-(trifluoromethvn-1 H-benzimidazoi-2-vn- 
15 1 -methviethvDacetamide 

The title compound was prepared according to the procedure described in step 6 of Example 
1 2-{4-[2-[1 -(acetylamino)-l -methylethyl]-6-chloro-5-(trifiuorom ethyl )-1 H-benzimidazol-1 - 
yl]phenyl}ethyi acetate(step 4). 

^H-NMR (CDCis) 5: 8.13 (1H, s), 7.44 (2H, d, J=8.4 Hz). 7.27 (2H, d, J=8.4 Hz), 6.92 (1H, s), 
20 5.95 (1 H, br.s), 3.98 (2H, t, J=6.4 Hz), 2.99 (2H, t, J=6.4 Hz). 1 .68-1 .75 (9H, m). 

STEP 6. 2-(4-r2-ri-(acetvlamino)-1-methvlethvl1-6-chloro-5-ftrifluoromethvl)-1H-benzimidazol- 
1 -vIlphenvDethvi (4-methvlphenvl)sulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 3 from N- 
25 {1-[6-chloro-1-[4-{2-hydroxyethyl)phenyl]-5-(tnfluoromethyl)-1H-benzimidazol-2-yi]-1- 
methylethyl}acetamide (step 5). 
MS (ESI) m/z: 637 (MH*), 635 ([M-H]-) 

^H-NMR (CD3OD) 8: 8.04 (1H, s). 7,83 (2H, d, J=8.4 Hz), 7.45 (2H, d, J=8.4 Hz), 7.34 (2H, d, 
J=8.5 Hz), 7.26 (2H, d, J=8.5 Hz), 6.93 (1H, s), 4.32 (2H, t, J=6.4 Hz), 3.02 (2H, t, J=6.4 Hz), 
30 2.37 (3H, s), 1 .75 (6H, s), 1 .53 (3H, s). 

EXAMPLE 378 

244-r2-f1-(ACETYLAMINOV1-METHYLETHYLl-6-CHLORO-5-(TRIFLUOROMETHYL)-1^/- 
BENZIMIDAZ0L-1-YL1PHENYUETHYL f4-METHYLPHENYL)SULFONYLCARBAMATE P- 
35 TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 231 from 
/V-{[(2-{4-[6-chloro-2-[1-(methyloxy)ethyl]-5-(trif!uoromethyl)-1H-benzimidazol-1- 



-346- 



yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (Example 377) 
IR(KBr) v: 1751, 1508, 1450, 1340, 1161, 1122 cm'' 

EXAMPLE 379 

6-CHLORO-2-ETHYL-1-(4-(2-rMETHYLar(4.METHYLPHENYL^SULFONYL1AMINO} 
CARB0NYUAMIN01ETHYDPHENYLV1H-BENZIMIDAZ0 LE-5-CARB0XAMIDE 
STEP 1 . 2-M-r5-(aminocarbonvn-6-chloro-2-ethvl-1 H-benzimidazol-1-vllp henvl)ethvl 
methanesulfonate 

A mixture of 6-chioro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-5-carboxamide 
(Example 111, step 4, 500 mg, 1.45 mmol), triethylamine (293 mg, 2.90 mmol) and 
methansulfonyl chloride (322 mg, 2.9 mmol) in dichloromethane (20 ml) was stirred at room 
temperature for 6 li. The reaction mixture was poured into water, and extracted with 
dichloromethane (50 ml). The organic layer was washed with brine (50 ml), then dried 
(NasSO*). After removal of solvent, the crude product was purified by TLC with hexane/ethyl 
acetate (1 :1 ) to afford 304 mg (50%) of the title compound as white solids. 
MS (ESI)m/z: 422 ([M+H]^). 

'h-N!VIR (CDCI3) 5: 7.54 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.13 (1H, s), 
3.82 (2H, t, J=7.0 Hz), 3.19 (2H, t, J=7.0 Hz), 2.82 (6H, s), 2.75 (2H, q, J=7.6 Hz), 1 .35 (3H, t, 
J=7.6 Hz). 

STEP 2. 6-chloro-2-ethvl-1-f4-r2-(methvlamino)ethvl1phenvlV1 /-/-be nzimidazole-5- 
carboxamide 

A mixture of 2-{4-I5-(aminocarbonyl)-6-chloro-2-ethyi-1H-benzimidazol-1-yl]phenyl}ethyl 
methanesulfonate (step 1, 304 mg, 0.72 mmol), a solution of methyl amine (40% in methanol, 
10 mt) and water (5 ml) in a sealed tube was heated overnight at 100 °C. The reaction 
mixture was partitioned between dichloromethane (30 ml) and water (30 ml). The organic 
phase was separated and the aqueous phase was extracted with dichloromethane (50 ml). 
The combined organic phases were washed with brine (50 ml) and dried (Na2S04). After 
removal of solvent, the crude product was purified by TLC with dichloromethane/methanol 
(10:1) to afford 154 mg (60%) of the title compound as yellow solids. 

'h-NMR (CDCI3) 5: 7.54 (1H. s), 7.43 (2H, d, J=8.2 Hz). 7.29 (2H, d, J=8.2 Hz), 7.12 (1H, s), 
3.62 (2H, t, J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.82 (6H, s), 2.75 (2H, q, J=7.6 Hz), 1.34 (2H, t, 
J=7.6 Hz). 

STEP 3. 6-chloro-2-ethvl-1-(4-f2-i methvl»r(4- 

methvlPhenynsulfonvllamino-^carbonvnamin o lfithvl^Dhenvn-IH-benzimidazole-S-carboxamide 
The reaction was carried out according to the procedure described in step 10 of Example 1 
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from 6-chloro-2-ethyl-1 -{4-[2-(methylamino)ethyl]phenyl}-1 H-benzimidazole-5-carboxamide 
(step2). 

MS (ESI) m/z: 554 (MH*), 552 ([M-H]"). 

^H-NMR(CDCl3)5: 8.09 (1H, s), 7.97-7.94 (2H, d, J = 8.4 Hz), 7.40-7.31 (4H, m), 7.16-7.13 
5 (2H, d, J = 8.4 Hz), 7.07 (1 H, s), 6.36 (1 H, br), 3.52 {2H, br), 2.98 {2H, br), 2.93 (3H, s), 2.78- 
2.69 {2H, d, J = 7.6 Hz), 2.42 (3H, s), 1.34-1.28 (3H, t, J=7.6 Hz). 

EXAMPLE 380 

6-CHLORO-2-ETHYL-1-(4-l2-fMETHYL((rf4-METHYLPHENYL)SULFONYUAMINO> 
10 CARBONYL)AMIN01ETHYL)PHENYLV1H-BENZIMIDAZOLE-5-CARBOXAMIDE SODIUM 
SALT 

The title compound was prepared according to the procedure described in Example 2 from 6- 
chloro-2-ethyl-1-(4-{2-[methyl({[{4-methylphenyi)sulfonyl]amino}carbonyi)amino]ethyl}phenyl)- 
1H-benzimidazole-5-carboxamide (Example 379). 
1 5 MS (ESI) m/z: 554 (MH*), 552 ([M-H]"). 



